CSC/EOS-ETS/SD-1296/01

User’'s Guide

Earth Observing System (EOS)
Data and Information System (EOSDIS) Test System (ETS)
Multimode Portable Simulator (MPS)
Release 1.6.0

Prepared Under Contract NAS5-31000
Subcontract HQ001057
EOS SLA 9 (Work Element 3.2.3)
By Computer Sciences Corporation
February, 1999

Prepared by: Concurred by:
E. Noone Date W. Fuller Date
ETS Task Leader, CSC ETS Project Manager, GSFC, Code 581

Reviewed by:

R. Shah Date
CNMOS EOS Project Manager

Test and Verification Branch
Goddard Space Flight Center
Greenbelt, Maryland



Contents

(@70 ] (=] 1 K= [
IS Ao T T = SRR Y
LiSt Of TADIES ... et e et e e e e s smmmmmmnna I
e a1 £ 0T (1o 1 o o PP 1
1.1 PUIPOSE ANA SCOPE ...uuniieiiiiieetieite ettt e e e e e e e et e e ittt a e e e e e e e e eeeeebnan e e e ...
1.2 DoCUMENt OrQANIZALION ....oiiiiiiiiiiieee ettt e et e et e e e e e e e e eeetbb e e e e e e e eeeessennannans
1.3 Assumptions and CONVENTIONS .........iiiiiiiiiieeeiiiiie e e e e et e e et e e e e et e e e e eaea e e e aesenaees
1.3.1  User's GUIdE CONVENTIONS .....cccoiiieiiiiii ettt bbb eeeeeeenanennnss 1
T 20 @ =T = V| ] Y = PP 2
1.3.3  GeNEral CONVENLIONS.........ccciiiiiieeee ettt e e e e e e e e e e e e e e s e bbb reeeeeaaeeessaasbennemmmmmmmmms e nnes 2
I I [ = 1[0 To T = 10 )= PSP 2
1.3.4.1  Primary dialog DOXES .....ccuueiiiiiiieiiiiii ettt ste e ee e e e st e e e s bt e s smneeeenanaeanteeesreaeenne 2
1.3.4.2 Multiple modification didlog DOXES........ocuiiiiiiiiii e 3
1.3.4.3 Confirmation dialog DOXES.........ccoi i e e s 3
1.3.4.4  Prompt didlog DOXES.....couuiiiiiiii ittt ae e e e e e e nrbee e araaeeane 3
1.3.4.5 File selection dialog DOXES..........uuiiiiiiiiiiiiii ettt s meesmmme e e 3
1.3.4.6 Display-only dialog DOXES ........uuieiiieiiiiiiiiiiii et e e e e e e s st e e e e e e e e a—raree e nnnnees 5
1.3.5  PUI-DOWN MENUS.....coiiiiiiie et e e et e sttt e s st e e s s e e s ast e e s snt e e e s sntaeeeeanseeeeeasssnnnnmneennnnneeesnses 5
IR T T © 11 01T o 1 0] £ 6
G JL G 0 R @1 o T= o3 g o 1U 1 ] L ORISR 6
I 2N T2 = - To [ o TN o] 1o 1 PSS 6
TR TG 0 TR I 1= o £ PSSP 6
G JL G0 A o 11 1= £ PSPPSR PP 7
R 2 TR T I 11 B 1= [ £ SRRSO 7
2 — Multimode Portable SIMUulator (MPS).......ooi i 8
2.1 MPS INtrOAUCTION......oiiiiiiiiiii e S JTT
2.1.1  MPS FUNCHONAT SUMIMANY ....uvviiieiiiiiieeieiiiee ettt e e sttt e e s sstee e e s snteeeaesssteeeeesnsseeee s s mm—— 8
2.1.2 MPS Operational SUMMAIY .......c.coccuuiiieiiiiieeeiiiieeessnsieeeessnseereessseeeessasseseessssessssss s mommmmm—— 9
D G T \V | D 7= 110110 1O 10
N (VY=Y (U o P 11
2.1.4.1  Hardware CONfIQUIALION .......iiiiiiiie ittt e siee et e e e e et e e e s ste e e s srtee e s ssteee e s aesmmeeassmnneeesanses 11
2.1.4.2 MPS Software CONfIQUIALION ........oiiiiiiiiiiiiiie it e et e e s s ss e semmmeeesmmnnnr e 11
2.1.4.3 MPS Files and Environment VariableS ............ccoiiiiiiiiiiie e eeeeee e e e e e e e e e 12
2.1.4.4  SEAtING MPS ...ttt e s tt e ea et s mm——— 1ttt teaenne 13



O S I (o] o] o1 Vo T 1Y = T PP PRSPPI 15

2.1.4.6  MPS IP AGUIESSES. ... eiiiitieitiietie ettt ettt ettt h e bt ekt eb e st e s h et e ne e e neesneeseneennree e 16
2.1.5 ETS MENU CONIOIEE ...ttt e e e e st e e e e e e e s s s se b e e s e s 16
2.1.5.1 Starting Up the ETS MPS Menu CONIOIIEN ........coooiiiiiiiiiiee e s 16.
2.1.5.2 Starting an ETS APPLICALION ......ccoiuiiiiiiiiiie ittt rae e e e s enn e seeee s 16
2.1.5.3 Terminating an ETS APPlICALION.........cciiiiiieiiiiie et saae e e sesneeeesraeeeans 17
2.1.5.4 Shutting Down the ETS Menu CONtrOllEr..........cooiiiiiiiiiieeiiiie i sneesmmmeeas 17
2.2 MPS OperatioNal OVEIVIEW.........cuuuuiieieiiiiie et e e et e et e e et e e e et s e e e e et e e e e aaan s
2.2 1 MPS MaiN WINOOW. . ..o ieiiiiiiieee e e sttt e e e e e e s ssitbbeeeeeaeee s et asssbbeeeeeeeaesessaassbbaeeeeeeeeasssesasnnnes
2.2.2  IMIPS MBINUS ...ttt e e oo et e e et e e e e e e e e e e e e e e e e e e e et ettt e eeeeetee et ee e et e et ¢ —
2.2.2.1  IMPS FIlE IMEBINU ..ottt sttt ettt et e et e ettt e et b e e e asteeeeentbee e eenenmnnnnnnnseeessnseeeeins
2.2.2.2  MPS CONIOI MEINU ...ttt e e e e meeemeeereesreeens
2.2.2.3  MPS CONTIGUIE IMENU ...ttt ettt e et e s e e e st e e s s ne e e e e nne e e e nnneas
2.2.2.4  MPS MONITOr IMENU ..cviiieeiiieee s iiiee e sitee e sttt et e e st e e e etaeaeensbaeassntaeessnsaaeennns
2.2.2.5  MPS HEID MEBNU...ciiiiiiiieeiiiie ettt sttt e e s bt e e s s st et e e st bt e e nbe e e e e bbeaesnnbeeeennnes
2.3 MPS Operational Procedures and User Tasks
2.3.1 Environment Definition (Pretest ACHVITIES) .......c.cccuvirieiiiiiiee e icieie e scee e e e e e e 24...
2.3.1.1 Project Data Base Files .24
2.3.1.2 Orbit Modeling Files wemrrneeeeennnnn 24
2.3.1.3  EDU IP/UDP FlES ....uitiiiiii ettt ettt ettt et e et e e e st e e e st e e et b e e e eabee e e nabeeeesaeeeannaeeas 24
2.3.1.4  SCENAIO FHlES ...ttt b et r e nn e sne et e n e ne e 25
2.3.2 Spacecraft Simulation Mode OPerationS...........ccccvuiiiiiiiiiiee e 26......
2.3.2.1 Spacecraft Serial Telemetry Generation and MONITOIING........c.ccorvieriieiiiiieniee e 26........
2.3.2.2 Spacecraft Serial Command Processing and MONItOrNG ........ccccuveeeriiiireeiniiiiieeniieeeseiieeeees 24
2.3.2.3 Spacecraft Simulation Mode TeSt ANAIYSIS .......ccciiiiiieiiiiieeeiiiee e e srree e srbee e e erreeeaans 28
2.3.3 EDOS Simulation MOde OPEratioN ............eeieiiiuuiieeeiiiiieeeeeiiieeeesassieeeeessseeeeessssseeeees s meeas 28.....
2.3.3.1 EDOS Telemetry Generation and MONItOMNG .........ccuereiiiiiieeiiiieeeiiiie e sieee e seeee e e e e seemeees 28...
2.3.3.2 EDOS Command Processing and MONItOMNG .......coeiiviiieiiiieeeiiiieesiiiieessiieeessiveeessieeeessnnee 29......
2.3.3.3 EDOS Simulation Mode Test Analysis
2.4 USING MPS FUNCLIONS ...ttt e ettt s e e e e e e e e e eeeatba e e e e e eaeeeeensnsnns 30
2.4.1 MPS MaIN WINQOW......eeiiieiiiiiee ettt e e sttt e e s et ee e e s st e e e s snteeaessnnteeaessneeeaeesnseeeeeansnneeeenannses 30
2.4.2 MPS File MenU FUNCHONS ...ttt e e e e e e e s s emnneeees 33
2.4.2.1  OPEN CONfIQUIALION. ....ciiitiieiiiiie ettt et et e e st b e e st b e e s bbeee s senneesesneesesnsbeeesnnnes 33
2.4.2.2 SV CONTIQUIALION. ......eiiiiieiiie ettt et e e e e s e e e ne e s neesn e e nrneesaneen 33
2.4.2.3  SAVE CONFIQUIALION AS ....iiiiiieiiieeeitiieeettee e et e e s s taeesstteeessttee e s staeessssaeeesasseeeeasseeesaseeesasseeesansenens 33
214,214 VIBW ...ttt etttk kbbb e R e h et h e e b e e bttt emeameemneaans e b e sheeeheeabeenreen 33
2425 Exit33
2.4.3 MPS Control MeNU FUNCHONS ........uviieiiiiiie e cie e sttt e e s stee e e e sntae e e e snaae e e e snn e eeesenanns 35
2.4.3.1  SHAMt TEIEIMEINY ..oeeieiie ettt e e n e e sre e emre e sn e e s an e e s e e sneenene e e 35
O B (o] o T =1 =021 1 TPt 35
2.4.3.3  TrANSMIL CLCW ....iiiiiiiiiiee ittt ee e st e e st e e e st e e st et e e st et e e st e e e e ast s e e+ 1 s m— 1211 36

2.4.3.4 Scenario
2.43.5 Drop Tim
2.4.3.6  USEIr COMIMANG......ciiiiitiiiiie ettt e ettt e e e e e e ettt et e e e e e e eabaeeeaeeessastbaeeeeaeeaaaasassmnneneaeseessansssenes 39
P2 F A W o o @0 011 4= 1 o < OO PR 40




P IS T Mo o B =1 =T 0311 SO P SRR 40

P T B = 4= | T PRSP 41
2.4.3.10 S TIMB .. i a——————————nannneaaeeaaeaeeaaaaaaaaaans 43
2.4.3.11 Set Pkt Seq Cnt (Packet SEQUENCE COUNLEN) ......cciiiuieesiiieeeeiiieeeeetreeessiaeeessseaeee s s s mmmmmmennnas 44.
2.4.4 MPS Configure MenU FUNCHONS ......coiiuiiiiiiiiiiiie ettt et e et mmmmmnes 45...
2.4.4.1  PACKEt FOIMMAL.......ciiiiiiie it e ittt estee st e e st e e st e e st e e etbeeeastaeeeastaeeeassee s smmemmmmnemmmms st seeeenseeeeane 45
W S o] 410 0 = Lo ST TRPPRPPUPPO: 46
2.4.4.2.1 Spacecraft SIMulation MOGE ..ot e 46
2.4.4.2.2 EDOS SIMUIAtION MOE.......cueiiiiiiie ittt e e e e sae e e ae e s sbee e s s e e+ a7
W e B O/ | D I o o1 1T o PSR PR 48
A O I A1 U
2445 HSIO Card
2.4.4.6  TLM i e e e e e e e e e e e e e e e e e et e e e eeeeee e n s —aaaaaaaraaararrres
2.4.4.6.1 Spacecraft SIMUIAtion MOUE ..........oiiiiiiiiiiiii e s saee s 52
2.4.4.6.2 EDOS SIMUIAtION MOUE......ccciieieiiie e eee e e e e e e e e s e e e e e e s nnetee e e e e e e mmmemmmmmmamnn s 54
2447  TLM PACKEL.......ueeiiie et e ettt e e e e e ettt e e e e e s sttt e enmmmmmaaeenteeeeeeeenareeeeas 55
2.4.4.8  SPACECTAft BUEI....cueiiiiiiiie it e e n bt nn s 57
2.4.4.9  OrDIt MOOEING ...ceiiieeeeiitee ettt a et e e bt e+ s s— 1112 nn e 58
2.4.4.10 NEWOIK M/C IMOUE .....oiiiieiiee it e ettt s e ee st e e e e st e e st a e s tb e e e sstaeaessteeeesbeeeaesaeeansnneessnseeennns 60
2.4.5 MPS MONItor MEeNU FUNCHIONS..........uuiiiii ittt e e et e e e e e e smmmeennnn 60
2451  CMDITLM ..o et e e e e e et e e e e e et e e e e e e eeaaseeeaeeaastbeeeeeeeaaneees 61
A Y0t A ©o 411 4= T o SRR 61
A Tt O 1 X O PP 61
2.4.5.1.3  PAAIMELEL ..ottt ettt et e e e e e e e e e e e e e e e e e e e e e — s 62
24515 VCDU oo a e e e e e e e 63
245.1.6 EDU64
P T O o 1 10 = T ] = L LSO 65
p T T N 10 1 TS 7= LU T RS SPPR 67
2,454 INEIWOTK SEALUS ...eoiuviiieiiiiie et ie ettt et e e st e e s sttt e e sttt e e s asbe e e e anbe e semnaeassmnaaasbeeeebbeeenne 68
2.4.6 MPS Help MeNU FUNCLIONS ........uuiiiiiiiiiee sttt e e e e s s sttt e e e e e e s s siabaseeeesaee s s s ens smeeeemennns 69
2.4.6. 1 ADOUL IMPS ... ittt ettt e e skt e e s s h bt e e e s bt e e e e bt e e e e bt e neenemmneenaa it beeeeanbbeeenne 69
B 3 T © T I o0 ] (=) PP PPPPPRPP 69
3 - Considerations in Using MPS With EOC..........couuiiiiiiiiiiii e a e 70
G 70 R [ )1 0 o [ 1o £ o P 70....
G T2 o = o L= Vg (o [ D 10 o] o 1 S Q..o 7
3.3 Stored COMMEANUS ....c.uuieiiiiie e e e et e e e e e e etn e e eeenneeeeennns ] O.ovveennn. 7
Appendix A — PDB Translation for MPS ... 72
)t R | 0140 o 13 T 1 o] o P 12...
A.2 Files72
A.3 MPS PDB Translator OPeration ............ceuuuuuuuuioaiee et e e e e eeeeeeene e e e 74
A.4 MPS PDB Initial Telemetry ValUES..........oouuuuiiiiiiieeee e 75



A.5 Creating User Initial Values File ........ccooouuiiiiiiii e 75

Appendix B — Modeling Data Base Generator for MPS .........cccooiviiiiiiiiiiicci e 78
= 3 R @ T o T=T = 11 o] o SO U PPTPTTRRUUUPPPPPPPRPITRY 4 - IO
2 00 I A [ 011 o To 11 o3 1T o I PERPRR 78
B.1.2 L LS T [P PEP PSR 78
2 A [T o 10 1 U= o T - aa......
B.2.1. General INfOrmMation............uviiiiiieiiiiiieee e e e e e e e e e e e e e e e e e 80
2 302 © 1 o 11 1Y/ [ To [= 1o PR 81
B.2.2.1 Telemetry Model Parameter File.........couuieiiiiiiiieiiie e e 82
2 T N [ To 112 o 4 1 USSP 85
B.2.2.3  TabIE MOUEI FlE ...ttt eeme s eme e e e snr e b 87
B.3 MBS SAGES ... ittt ettt ettt e et mmaenan 88.
APPENdIX C — USEI COMMANUS.....ciiiitiieeiiiie e e et e e e e e e e et e e e e e et e e e eesaaeeaessaseeeeannnaeaaeees 97
@30 I 1o 10T ¥ Tox 1 To] o KOS PP SUPPPPP 97...
C.2 Telemetry Type USEr COMMEANAS .....uuuiiiiieeieiiiiieiiiitiie e e e e e e e e e e eeetetbba e e e e e e e e e eeeeeeeeenenes 97
C.3 Command Type USer COMMANTUS ........iiiiiiiaeiiiiiiiiiiiiiia e e e e e e e e e e eaeeatbaia e e e e e e eaaeaaeeesennes 99
Appendix D — Scenario File CONVEIET ..........uu i e 100
[ 20 R 1 11 0o [FTox 1 o] o IO P PP PPPPPPPPPRIOE 100...
D 22 O 1 [ T I ox o PSPPI 101....
D.3  S0UICe File FOIMAL.......coiiiiiiiiiie e 02....... 1
D.4 Capabilities and LIMitatiONS..........coouiuiiiiiiiiiie e e e e 103
(@2 ToF= 1 o 1111 [P 103
[T T 7= Lo £ PP 103
Appendix E — MPS EU to Raw Data CONVEIEr.........cccuuiiiiiiiieeee e 104
= A [ 10 To [0 T 1o o EO PP SPPPPN 104....
A O 1= -1 [0 o OO 104...
E.3 Capabilities and LiIMitatiONS...........uuiiiiiiiiiiieeeiiiiie et e e e e eeaennas 105
CAPADIITIES e e ittt s s — 105
I g = U PP 106
ADbDreviations and ACIONYIMS .......iiiiiiii e e e e e e e et e e e e et e e e e eara s 107
00 [ PSSRSOt 110



List of Figures

Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 1-4.
Figure 1-5.
Figure 1-6.
Figure 1-7.
Figure 1-8.
Figure 1-9.
Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 2-5.
Figure 2-6.
Figure 2-7.
Figure 2-8.
Figure 2-9.

Figure 2-10.
Figure 2-11.
Figure 2-12.
Figure 2-13.
Figure 2-14.
Figure 2-15.
Figure 2-16.
Figure 2-17.
Figure 2-18.
Figure 2-19.
Figure 2-20.
Figure 2-21.
Figure 2-22.
Figure 2-23.
Figure 2-24.
Figure 2-25.
Figure 2-26.
Figure 2-27.

Confirmation DIalog BOX.......oiiiiiiiiiiie it 3
Prompt DIalog BOX ......uiiiiiiiiiieeieiii et 4
File SeleCtion DIalog BOX ........iii et e e e e e eeeeaneaes 4
Display-0nly Dialog BOX ......ccoeuiiiiiiiiiiaee ettt 5
CHECK BUIIONS ...ttt e e e e e e e e e e e eennnenes 6
RAMIO BULLONS ...t e et e e e e e e eennnnes TP
TeXt FICIAS ..o s
IS 01 0 01T PP 7......
1S 1= [ N L.
ETS MPS Menu Controller WiNAOW...........ccooiiiiiiiiiiiiiiiiiie e 16
ETS MPS Application Termination Confirmation Dialog BOX .............ccccvvvvvvvnnnn. 17
ETS MPS Menu Controller Shutdown Confirmation Dialog BoX............c.c.cceee.... 18
MPS MaiN WINAOW ..o et e e e e e e e e e e e e e e e aaaeaes 19
File Menu (MPS Main WINGOW) .......ccuuuuiiiiiiiiiiiiiee et e et eseeeiinn e e e eeenens 20
Control Menu (MPS Main WINGOW) .......oieeiieeiiieeeeeeeiiie e e et e e e e e eeennnns 20
Configure Menu (MPS Main WINAOW) .......cooiiiiiiiiiiiiiiiiiieiiiiee e 22
Network M/C Mode Cascade MENU .........coooiiiiiiiiiiiiiiiiieeee e 22
Monitor Menu (MPS Main WINGOW) .......ccuuuiiiiiiiiiiine e 23
Monitor CMD/TLM Cascade Menu (MPS Main Window) .............ccceeiiieeeennnennns 23
MPS Help Menu (MPS Main WINAOW) ........cooiiiiiiiiiiiiiiieeeeieeiiii e 23
Housekeeping File Dialog BOX.........ccouuiiiiiiiiiiiiiiiiieea e 31
ACLIVItY LOG Dialog BOX .. cooviiiiiii i 32
Select or Save As Configuration File Dialog BOX .........ccouvvevviiiiiiiieiiiiiiiiiiiieeeen 34
File Selection Dialog BOX........ccivuuiiiieiiiiiii e e e e e e e eaaan s 34
Exit Confirmation Dialog BOX.........cooiiiiiiiiiiiiiieiieieeii e 34
Start [Stop] Telemetry Cascade MENU .........coooviiiiiiiiiiieieiiiii e 35
Transmit CLCW CasCade MENU .......cceuiiiiiiiiiiiiiiiiee et 36
Transmit CLCW Channel Cascade MENU ..........coouuuiiiuiuiniiiiiaaaeaee e ee e eeeeeeeeiieienes 36
SCeNArio DIalog BOX ...coeeiiiiiiiiiiiee e e e 37
Confirm Scenario Close Dialog BOX........ccoveuiiiiiiiiiiiiiiiieeeeeeeii e 38
Drop Telemetry Dialog Box (Spacecraft Simulation Mode)............ccccoeeeieiiiennns 38
Drop Telemetry Dialog Box (EDOS Simulation Mode)..............ceeeiiieievieininnnnn. 39
User Command Dialog BOX..........uiiiiiiaiiiiiiiiiiiiiiiee et 40
Log Telemetry Cascade MENU.........uuuuuiiiiiiiee i 41
Log Telemetry Channel Cascade Menu (Start, Stop, and Copy)........cceeevvvvvvvnnnnn. 41
RB FilesS CasCade MENU ..........uuuuiiiiiiiieeeiiiieee et 41



Figure 2-28.
Figure 2-29.
Figure 2-30.
Figure 2-31.
Figure 2-32.
Figure 2-33.
Figure 2-34.
Figure 2-35.
Figure 2-36.
Figure 2-37.
Figure 2-38.
Figure 2-39.
Figure 2-40.
Figure 2-41.
Figure 2-42.
Figure 2-43.
Figure 2-44.
Figure 2-45.
Figure 2-46.
Figure 2-47.
Figure 2-48.
Figure 2-49.
Figure 2-50.
Figure 2-51.
Figure 2-52.
Figure 2-53.
Figure 2-54.
Figure 2-55.
Figure 2-56.

RB Files Channel Cascade Menu (Start, Stop, and Copy) ........cceevvveeeeeieeeeinnnnnnnn. 41
Set TIME DIAlOg BOX....uuuiiiiiiiiiiie ettt e et eeeeaa e e e eeees 44
Set Packet Sequence Counter Dialog BOX..........oivieiiiiiiiiiiiieeciiiiie e 44
Packet Format Configuration Dialog BOX........ccooeiiiiiiiiiiiiiiiiiiiiiieieeeeeieiiiiiiee 46
Command Configuration - Spacecraft Sim Mode Dialog BOX.........ccccccevvvvieens 47
Command Configuration - EDOS Sim Mode Dialog BOX.........ccoovvvviiiiiiniieinnenns 48
Command Validation Configuration Dialog BOX .........cccuuuvviiiieiiiiiiiiinieeeneeeiiinnn, 49
CLCW Configuration Dialog BOX .........uuuuaiiiiieieeeeeeee e 50
HSIO Card Configuration Dialog BOX...........cccuviiiiiiiiiiiiiiiiiiiiiiiinses s 51
Telemetry Configuration - Spacecraft Sim Mode Dialog BOX.........ccccoeveeeiiivennns 53
Telemetry Configuration - EDOS Sim Mode Dialog BOX .........cccovvvviiiiiiiiiiiiinnnnn. 54
Telemetry Packet Configuration Dialog BOX ...........ccoiiiiiiiiiiiiiiiiiiiiiiiienn 55
Spacecraft Buffer Configuration Dialog BOX .........ccoeeeeiiiiiiiiiiiiiiiiiieiiieiiiiiiiiiieee 57
Orbit Modeling Dialog BOX........c.uuieiiiiieiii et 59
Orbit Modeling Table Dialog BOX........c.uuiiiiiiiiiiiieeeeeeiiii et e e e e 59
Orbit Modeling Function Dialog BOX ........cccuuiiiiiiiiiiiiie e e e 59
Orbit Modeling Wait Dialog BOX .......ccouiiiiiiiiiiiiiiiiiein e 60
Monitor Commands Dialog BOX............oeiiiiiiiiiiiii e 61
MONItOr CLCW Dialog BOX ...uiiiiiviiiiiieiiiiiiis ettt s et e e et aeannnns 62
Monitor Parameter DIialog BOX.......couiiiiiuiuiiiieeiiiiiiie e e e e e 62
VCDU Monitoring Setup Dialog BOX..........ccuveiiiiiiiiiiiiiiiiasee e 63
VCDU MONItor DIialog BOX ....cccceuuiiiiieiiiiiiee ettt 64
EDU Monitoring Setup Dialog BOX........ccuuuiiiiiiiiiiiiieeeeeiiiiis et 64
(=D LU Y (o] 11 (o] gl BIF-1[o]o I =To ) u 65
Command Status Monitor Dialog BOX............uuuuuuuiiiiiniieeeeeeeeeeeeeeeeeei e 66
Telemetry Status Monitor Dialog Box (Spacecraft Sim Mode) ................eeveeeeeee. 67
Telemetry Status Monitor Dialog Box (EDOS Sim Mode) .......ccceeeeveviivviiinnnnnnn. 67
NEtWOrk StatUS WINGOW..........uiiiiieeeecee et e e e e e e eeeeeenes 68
MPS Help WINAOW ...t e e s 69

Vi



List of Tables

Table 2-1.
Table 2-2.
Table 2-3.
Table 2-4.
Table A-1.
Table B-1.
Table B-2.
Table B-3.
Table B-4.
Table B-5.
Table B-6.
Table B-7.
Table B-8.

Table C-1

MPS Environment Variables and their Expected Values ...........cccccceoeviiiiiiiiiiinnnnn. 12
Procedure for Transferring Rate-Buffered Files............ccccoiiiiiiiiiiiiiien, 43
Erroneous Values for MPS Packet Format Corruption.............ccooooeeeiiin. 45
Bit Settings for the HSIO Output Control Word ... 52

MPS PDB Translator Input and Output Files............cccoooviiiiiiiiiceee e, 73

Modeling Data Base Generator Files and File Names.........cccccccevviiiiveiviiiiiiineeeee, 79
Telemetry Model Parameter File Format, Record Type 1.......cccvviiiiiieivveiiinnnnnnn. 82
Telemetry Model Parameter File Format, Record Type 2 ..........uuuvveeieimennnnnnnnnnnnnns 83
Telemetry Model Parameter File Format, Record Type 3........cooviiiiiiiiiiiieiiininnnnn. 83
Telemetry Model Parameter File Format, Record Type 4........ccovvviiiiiieiivivninnnnnnn. 84
Algorithm File FOIMAL.......coouuiiiieiiie e e e eaaas 86

Table Model File Format, Record TYPe L.......coooiiiiiiiiiiiiiiiieaeee e 87
Table Model File Format, Record TYPe 2......ccouuuiiiiiiiiiiiiiiie e 88
Telemetry-Type User COMMANTS.........iiiiiiiiiiiieeieiiiiise e et e e e e e e e eeein e e e aenens 98

Vii



1 — Introduction

1.1 Purpose and Scope

This document provides guidance for using the Earth Observing System (EOS) Data and
Information System (EOSDIS) Test System (ETS) Multimode Portable Simulator (MPS).

Note: The MPS is no longer required to support the Nascom block formats to simulate the
contingency network interface. Please disregard the sections of this User’s Guide that
deal with Nascom block formats. For an explanation, see the note in Section 2.1.

1.2 Document Organization

This user’s guide comprises two sections: Section 1 gives an introduction, and Section 2 describes
the use of the MPS. Section 2 includes information on how to set up and start the software, what
the MPS operational procedures are (what functions to perform and in what order, to accomplish
specific objectives), and how to use each of the functions (dialog boxes). (Note: MPS comes with
several utilities, whose operations are described in the appendices to this User’s Guide.)

1.3 Assumptions and Conventions

This user’s guide assumes that you have a basic familiarity with graphical user interfaces (GUIs)
such as OSF/Motif, Macintosh, and Microsoft Windows.

This user’s guide assumes that a standard mouse will be used as the pointing device for controlling
the interaction via the MPS GUI. The information in this user’s guide applies to any pointing

device (e.g., track ball, arrow keypad) that will work with a UNIX workstation in an equivalent

way.

The rest of this section explains the conventions that this user’s guide uses to explain MPS
operation, and those that the MPS user interface itself uses.

1.3.1 User’'s Guide Conventions

To indicate and represent certain kinds of MPS user interface objects in the text, this user’s guide
uses the following conventions:

» Text that you should enter appears in@wairier typeface, with quotation marks around
it. (Do not type the quotation marks.)

* Pull-down menu optiongppear in italic.

* Pushbutton, radio button, and check button namesppear in boldface type.



» “Click on” a GUI object means position the pointer (usually an arrow) over that object, and
press and release the left mouse button, without moving the mouse.

1.3.2 Overall Style

MPS user interface objects that are standard OSF/Motif objects have the look and feel as described
in the OSF/Motif Style GuidgMSG), version 1.2. This section describes some of these specifics.

MPS includes some other kinds of user interface objects that are not described in MSG. These have
the look and feel of analogous objects in Microsoft (MS) Windows 95. An example is a list field —

a combination of an editable text field, a down-arrow pushbutton, and a popup list. (The list field
resembles Windows’ combination box — e.g., the MS Word font selector is a combination box.)

1.3.3 General Conventions

The title of a window or dialog box identifies the user task that the window or dialog box supports,
and it may also identify the primary action and specific focus of that user task.

An ellipsis (“...”) at the end of a menu option name or pushbutton label indicates that additional
information is needed for completion of the action that the option or pushbutton invokes. A dialog
box will appear to collect that information.

A highlighted border surrounding an object (e.g., a text field or pushbutton) indicates that the object
has keyboard focus, and that any key(s) you press will apply to that object. For example, if a
pushbutton has keyboard focus, pressing the “Enter” key will activate that pushbutton. For another
example, if a text field has keyboard focus, anything you type will go into that field (except that the
“Enter” key has the behavior described above).

Any object that may be accessible or “clickable” under some conditions is “grayed out” or “dim”
under conditions in which it is not accessible.

1.3.4 Dialog Boxes

1.34.1 Primary dialog boxes

Most MPS dialog boxes are used for specifying and controlling the activities of the MPS — i.e., for
performing an MPS user task. Almost all of these have three pushbuttons:

* OK accepts all input and changes, and closes the dialog box. Any actions you have
specified in the dialog are executed.

» Cancelcloses the dialog box without accepting any input or changes (unless you have
Applied or Setthem; see Section 1.3.4.ZLanceldoes not execute the task or any actions
that you may have specified in the dialog.

* Help initiates the display of information about how to use the task dialog box (and any



relevant subordinate dialog boxes).

The Command Validation dialog box (Figure 2-34) and the Monitor Parameter dialog box (Figure
2-47) are examples of primary dialog boxes.

1.3.4.2 Multiple modification dialog boxes

Some dialog boxes allow for modifications of many of the same type of item. Where it is practical,
all items are displayed at the same time for editing. If there are too many items (e.g., Telemetry
Packet Configuration, Figure 2-39), they have one or rAppdy pushbuttonsApply causes the

action to happen immediately, whe&etsimply saves the information and is not actually applied

until you click onOK.

1.34.3 Confirmation dialog boxes

Some user actions must be confirmed before MPS will execute them. For these actions, a
Confirmation dialog box (Figure 1-1) appears when you initiate the action.

| |
— Cuestion

Telemetry is currently being transmitted. Stop
it?

Figure 1-1.  Confirmation Dialog Box

Confirmation dialog boxes hawéesandNo pushbuttons. To execute the action and close the
confirmation dialog box, click oles If the action was initiated via a click on the task dialog

box’s OK pushbutton, the task dialog box is also closed. To close the confirmation dialog box and
return to the task dialog box without executing the action, clidk@n

1.3.4.4 Prompt dialog boxes

A prompt dialog box (Figure 1-2) is used to request more information.

Type the requested information into the field provided. To use that information, cli@K oo
cancel the action and avoid entering the information, clickamcel

1.3.4.5 File selection dialog boxes

A file selection box (Figure 1-3) is used to select files for opening, saving, printing, and other MPS
task activities. Most of the file selection boxes have the name of the activity included in the title.



Figure 1-2. Prompt Dialog Box

- Select file
Filter
/users/khaynes/a:/*

Directories Files

B | - desktop

fileid . dat
resource.frk finder.dat

savebox.gif

Selection

/users/khaynes/a:/|

Figure 1-3. File Selection Dialog Box

The File filter (e.g. “/users/khaynes?g:appears in the field labeled “Filter” at the top of the dialog
box. (A wildcard “*” indicates that all files are listed.) The “Directories” section lists the
directories below the directory shown in the “Filter” field. (Access to a directory is limited to

authorized users of that directory.) The “File” section lists all files in the directory that match the
file filter.



To change the filter and list only some of the files in a directory, just edit the “Filter” field and click
on theFilter pushbutton. The “Directories” and “Files” list boxes change to reflect the new filter.

To see files in a different directory, click on the desired name in the “Directories” section. To see
the contents of the directory that is one level above the current directory, click on the “..” line. (A
single dot [*.”] is the UNIX way of indicating the current directory; clicking on it will just redisplay
the directory information that you already see.) The “Filter” text field changes to reflect the new
directory, and the “Files” section changes to show the files that are in the selected directory. The
“Directories” section also changes to show the subdirectories of the selected directory.

To select a file and use it in the MPS task activity, either double-click on the filename or click on
the filename (which will then appear in the “Selection” text area) and then clidkonTo close
the file selection box without selecting a file, click@ancel

1.3.4.6 Display-only dialog boxes

Some dialog boxes are used for display only, rather than control or data entry. These dialog boxes
have only &Closebutton (instead oDK, Apply, or Cance) because there are no entries, changes,
or actions to accept, execute, or cancel.

The information dialog box (Figure 1-4) is an example of a display-only dialog box. Another
example is each of the monitor dialog boxes (Section 2.4.5.1).

— Scenario

Scenario File:

When a scenario file is activated, the Scenario File field is sensitized
and the name of the scenario file is displayed there. When the scenario has
completed executing, the Scenario File field and label are dimmed but its name

remains.

Figure 1-4. Display-only Dialog Box

To close the dialog box and continue with the task, clicKlose

1.3.5 Pull-Down Menus

Some actions that are accessible via menu options also have accelerators. These are keyboard key
combinations that let you activate these options without using the mouse or having the menu
displayed. The accelerator for an option is shown to the right of the option’s name in the menu.



Every menu title and many menu options have one character underlined. This character is called
the “mnemonic” (memory aid) for that menu or menu option. A mnemonic allows access to that
menu and menu option via the keyboard. A right-pointing arf&vat the end of a menu option
indicates that a cascade menu (a submenu) will appear for selecting more details under that option.

1.3.6  Other Controls

1.3.6.1 Check buttons

A check button represents an individual option that can be either selected or not selected (either
“on” or “off”). A check button has a label with a square to the left, which appears raised (Figure 1-
5a) when the option is not selected (“off”) and appears darkened and recessed (Figure 1-5b) when
the option is selected (“on”).

7 Channel 1 _| Channel 2

a - Unselected b - Selected

Figure 1-5. Check Buttons

Check buttons may exist individually or in a group, according to their meanings, but they are
always independent from one another (i.e., selecting or deselecting one has no effect on any of the
others). A check button may appear in a window, dialog box, or pull-down menu. To select a
check button, click on either the square or the label.

1.3.6.2 Radio buttons

A radio button group (Figure 1-6) represents a set of mutually exclusive options — i.e., only one of
the options can be “on” at any one time, and selecting one of the radio buttons in a group
automatically deselects the radio button that was selected beforehand. Each radio button has a label
with a diamond to the left, which appears darkened and recessed when that particular option is
selected. A radio button group may appear in a window, dialog box, or pull-down menu, and

(except in a menu) may be aligned horizontally (Figure 1-6a) or vertically (Figure 1-6b). To select

a radio button, click on either the diamond or the label.

1.3.6.3 Text fields

Text fields may be editable or not. Editable text fields (Figure 1-7a) appear recessed, and a text
insertion cursor (an “I-beam”) is visible within the field to show where the typed text will appear.
Text fields that cannot be edited (Figure 1-7b) do not appear recessed (although they may have a
rectangular border), and they do not contain a text insertion cursor.



Setting
/* Default

v Override

Simulation Mode ——
|7"'\ EDOS ., Spacecraft

a - Horizontal b - Vertical

Figure 1-6. Radio Buttons

CRC 3

a - Editable b - Non-Editable

Figure 1-7. Text Fields

1.3.64 Spinners

A spinner (Figure 1-8) allows you the option of setting a value either by typing it into a text field or
by clicking on up or down arrow pushbuttons to increase or decrease the value shown in the text

field (usuallyxl for each click).

Figure 1-8. Spinner

1.3.6.5 List Fields

A list field (Figure 1-9) is a combination of a label, a text field, a list box, and a down-arrow
pushbutton. You may type a value into the text field or select an item from the list. To activate the
list, click on the down-arrow pushbutton. A list box showing the valid entries will appear below the
field, and the pushbutton will change to an up arrow. To select one of the items, click on that item;
to remove the list without changing the selected item, click on the up-arrow pushbutton.

Figure 1-9.  List Field

7



2 — Multimode Portable Simulator (MPS)

2.1 MPS Introduction

MPS is a low-fidelity EOS-AM1 spacecraft simulator developed by GSFC Code 513, the Test and
Verification Branch, to support test requirements of the Earth Sciences Data and Information
System (ESDIS) Project. MPS builds on legacy portable spacecraft simulator (PSS) systems and
provides a capability to test low-rate forward- and return-link interfaces to the EOS Data and
Operations System (EDOS) and the EOS Operations Center (EOC). It simulates a subset of the
spacecraft command and data handling (C&DH) functions (including command validation, stored
command processing, and telemetry formatting) and simulates selected telemetry parameters. MPS
receives and verifies commands according to the Command Operations Procedure (COP-1)
protocol. It generates the basic S-band spacecraft telemetry data formats, including housekeeping,
health and safety, diagnostic, and playback data formats.

MPS operates in three data format modes for different purposes:
» Serial spacecraft data for nominal Space Network (SN) operations

» 4800-bit blocks for contingency network operations [Ground Network (GN), Deep Space
Network (DSN), Wallops Ground System (WGS)]

 EDOS formats (e.g., EDUs and command data blocks) for testing the EOC directly, without
the involvement of EDOS

The MPS is portable and can support ground network testing from various test sites.

Note: The MPS was originally required to support the Nascom 4800-bit block format, which was
being used at the time for the EOS contingency mode interface. The EOS requirement for handling
Nascom blocks was dropped when EOS polar ground stations (EPGS) were selected to replace the
NASA ground stations (GN, DSN, and WGS) for EOS-AM1 contingency support. The EPGS data
format does not differ from the Space Network serial data format; only the clock rates are different.
As a result, the MPS is no longer required to support the Nascom block formats to simulate the
contingency network interface. The MPS software and User’s Guide were not revised to remove
this artifact of the earlier ground system architecture because of the significant effort with little

value added at this time. Please disregard the sections of this User’s Guide that deal with Nascom
block formats.

2.1.1  MPS Functional Summary

MPS has the following functions:

* Generate and transmit low-rate spacecraft data as CADUs in serial bitstream (for input to
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2.1.2

EDOS), as CADUs in Nascom 4800-bit blocks (for input to EBnet as if from a contingency
site), and as packets in EDOS data units (EDUSs) (for input to the EOC)

Receive and verify spacecraft commands as serial bitstream forward link data, CLTUs in
4800-bit blocks, or in EOC-EDOS command data blocks

Use AM-1 project data base (PDB) to generate telemetry and verify commands
Update telemetry verifiers in real time in response to valid spacecraft commands

Simulate EOS-AM1 low-rate data formats, including housekeeping, health and safety,
diagnostic and dump

Simulate two return-link channels simultaneously
Simulate EDOS rate buffered data file transfers to EOC using MPS-generated data

Simulate EDOS service header and ground message header fields

MPS Operational Summary

Use of the MPS involves activities in three phases of operation. These phases and typical user
activities include:

Pretest preparation: Set up files used by the MPS during test execution:

- One-time files: binary files for modeling functions, or a file containing Internet Protocol
(IP) addresses and User Datagram Protocol (UDP) port numbers for testing with the
EOC

- PDB-related files: PDB files internal to MPS (generated by an offline utility when new
versions of the PDB are received)

- Test-specific files: scenario files or activity log files that are accessed during a testing
session to control some aspects of the test or the data generation process (created with a
text editor)

Test execution: Configure, control, and monitor MPS during a test:

- Configure MPS for telemetry transmission and command reception

- Monitor data quality and accounting displays

- Control data logging, CODA simulations, and scenario file execution

- Inject errors, set telemetry parameter values, and establish modeling associations

Test execution forms the bulk of MPS task activities, and this user’s guide focuses on them.

Posttest analysis: Support analysis activities after a test:

- View command or telemetry log files or the system log file



2.1.3

- Capture screen images of final summary display windows

MPS Definitions

CADU — channel access data unit. A CADU is a VCDU that contains the Reed-Solomon
error control check symbols and is prefixed with a fixed 32-bit synchronization marker
(LACFFC1D hexadecimal). MPS uses this format for telemetry when it is operating in
spacecraft simulation mode.

CLCW — command link control word. A CLCW is the primary mechanism on the
spacecraft for reporting command transfer status and verification to the EOC. In spacecraft
simulation mode, MPS reports CLCWs in CADUs containing real-time data formats. In
EDOS simulation mode, MPS transmits a separate stream of EDUs containing CLCWSs
when real-time telemetry is active.

Configuration — the combined set of states of the elements of the MPS simulator

EDU — EDOS data unit. A simulated EDOS data product, an EDU is a complete CCSDS
packet with the EDOS service hader attached, which contains quality and accounting
indicators and whose format is specified in the Interface Control Document Between EDOS
and the EOS Ground System (EGS) Elements (EDOS-EGS ICD). MPS generates and
transmits EDUs when operating in EDOS simulation mode.

HSIO card — high-speed input/output card. The HSIO card is a device used for
transmitting telemetry and receiving commands when MPS is operating in spacecraft
simulation mode.

RB file — rate-buffered file. A simulated EDOS data product, an RB file is a file of EDUs
containing low-rate playback housekeeping data. An RB file is transmitted via ftp to the
EOC when the MPS is operating in EDOS simulation mode.

Scenario — simulated conditions of the spacecraft based on values of telemetry parameters

Simulation mode — the mode in which the MPS simulator is operating; i.e., whether it is
simulating the EOS spacecraft or EDOS

Transmission mode — data transmission format. This format is either serial (SN) or
blocked (DSN,GN,WGS Nascom blocks) modes when MPS in operating in spacecraft
simulation mode.

VCDU — virtual channel data unit. A VCDU is a fixed-length CCSCS Advanced Orbiting
System data structure that is used bidirectionally for space/ground communications. The
VCDU format is specified in the Interface Control Document Data Format Control Book for
EOS-AM1 Spacecraft (ICD-106).
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2.1.4 MPS Setup

21.4.1 Hardware Configuration

The MPS has two hardware components: an MVME-187 with the UNIX operating system, and an
MVME-177 with PDOS operating system. The MVME-187 is the front-end component that
provides the user interface and hosts the OMDSIM and other support software. The MVME-177 is
the back-end component that hosts the spacecraft simulator functions.

The MPS front-end component consists of a notebook PC networked with an external component
contained in the simulator platform chassis. The front end has the following elements:

* Pentium-based notebook PC running at 90 MHz with 16 MB of memory

* 520 MB removable hard drive

*  640x840 active matrix color display

» serial and parallel ports

* mouse pointing device

» Ethernet (thin net) card

The external component contained in the simulator platform chassis consists of a Motorola RISC
single-board VME-based computer (an MVME-187-003B card hosting a MC68040, 25MHz
microprocessor with 16 MB memory), TVME712-E transition module/Ethernet transceiver, 1GB
hard drive, and streamer tape drive. The single-board computer supports the UNIX System V
operating system. The notebook PC monitor is planned for portability, but an X terminal can be
used when the MPS is operating at its home facility.

The simulator platform consists of a collection of 6U cards that occupy single slots within a VME
chassis. The simulator platform is composed of a Motorola MVME-177-004 card (hosting an
MC68060 microprocessor and an Ethernet controller); four AVTEC High-Speed Input/Output
(HSIO) cards; one Frame Synchronization Input/Output (FSIO) card; one PC Synchronizable Time
Generator card; a 64MB DRAM; a 1GB Hard Disk Drive; a 3.5”, 1.44MB floppy disk drive; a 4mm
cartridge tape unit; and a bubble jet printer. The MVME-177 runs under the PDOS operating
system.

2.1.4.2 MPS Software Configuration

The MPS has two software components:
» MPS user interface (MPS Executive)

» Spacecraft simulation

The spacecraft simulation component executes on the MVME-177 main processor, and the user
interface executes on the MVME-187-based computer that is part of the MPS front end.
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2.1.4.3 MPS Files and Environment Variables

MPS depends on a number of environment variables, predefined files, and system files (including
PDB files, network IP address files, and UDP port files).

A number of environment variables must be set for MPS. Table 2-1 shows these variables and their
expected values:

MPS Environment Variable Expected Value
Menu controller variables
ETS ICON_FILE $ETS_RUN_ROOT/runtime/mmc_sample_icon_file
ETS TEMP_DIR $ETS_RUN_ROOT/runtime/temp
ETS execution variables
ETS HELP DIR $ETS_RUN_ROOT/runtime/help
ETS LOG DIR $ETS_RUN_ROOT/runtime/log
ETS OMD DIR $ETS_RUN_ROOT/runtime/omd
ETS PARAMS DIR $ETS_RUN_ROOT/runtime/params
ETS PROC LOG DIR $ETS_RUN_ROOT/runtime/event_log
ETS SCN DIR $ETS_RUN_ROOT/runtime/scenario
MPS variables
MPSSIM_ACTIVITY_LOG_DIR $ETS_PROC_LOG DIR
MPSSIM_ACTIVITY_EXT .activity
MPSSIM_HK_EXT .hk
MPSSIM_HOSTNAME ml77
MPSSIM_PORTNAME 1100
MUIL_INIT_PARAMS mui_init_params
OMDSIM_HOSTNAME ml77
OMDSIM-PORTNAME 2100

Table 2-1. MPS Environment Variables and their Expected Values

Another cluster of files needed during MPS operation is set up for you. Generally, you will not
need to change these files except when there are updates to the PDB or when IP addresses or UDP
port numbers change for the given MPS configuration (see Sections 2.3.1.1 to 2.3.1.3).

User (predefined) files include configuration files and scenario files. You can use configuration
files to save several session setup parameters that reflect how you typically initialize MPS for
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operations (see Sections 2.4.2.1 to 2.4.2.3). Scenario files are a useful way to set telemetry
parameters to specified values at set times following the scenario start time (see Section 2.4.3.3).

In addition to these input files, MPS also generates a number of output files. MPS always creates a
new session log file when the MPS user interface component starts. Its name is
<timestamp>.mps_log, where <timestamp> is the start time of the MPS user interface component.
Every entry that appears in the status log area of the MPS main window is stamped with its time of
occurrence and is entered into the session log.

In addition, you have the option to create other output log files containing received commands or
transmitted telemetry for analysis, for example. Procedures for creating these log files are described
in Sections 2.4.3.6 and 2.4.3.7.

21.4.4 Starting MPS

There are two MPS units: MPS#1 and MPS#2. The following starting and stopping procedures are
identical for these systems, except as noted.

Start the MPS computers from a cold state as follows:
1) Turn on the consoles for the MVME-187 and the MVME-177.
2) Turn the power switch on the MVME chassis to the “on” position.

3) On the MVME-187 console, entdnd 0 ” from the keyboard to boot up the MVME-187
processor. Wait for the console login prompt.

4) The MVME-177 processor will boot automatically. Wait for the PDOS prompt “10:/>".

Start the MPS simulator as follows:
From the MPS X terminal:

la) From the list of available options, select “ets2” for MPS#1 or “ets” for MPS#2. This will
bring up a login screen on the X terminal.

From the laptop:
la) Turn on the MPS laptop. Wait for Windows to initialize.
1b) If the “Welcome to Windows for Workgroups” dialog box appears, clicKkamcel

1c) Double-click on the “eXceed” icon. This will bring up an X terminal window and a login
screen on the laptop.

2) Start the session by logging in. Use the login userid and password supplied to you by the
system administrator.
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3) In the X Window System terminal window on the laptop or X terminal, clichkMR8 button in
the Menu Controller (see section 2.1.5). (Alternatively, you could enter the commpstict
“ets_mps ” to bring up the MPS user interface software, but it is recommended that you use
the Menu Controller exclusively because the environment is established automatidaibg.) (
If, when you are trying to start the Menu Controller, a displayed message indicates that the
Menu Controller is already in use, it may be due to an abnormal termination from a previous
session. Rather than rebooting the system, you may need to bypass the Menu Controller and
start the MPS directly, by entering the commamg$ &, which runs the MPS application in
background.)

4) On the MVME, reset the MVME-177 board and the HSIO boards. This will flush any data
buffers. (Note: Whenever you reset the the MVME-177, you must also reset the HSIOs.)

5) Onthe MVME-177 console, change to the directory containing MPS. Your system
administrator will supply you with this directory name.

6) After the MPS main window (Figure 2-4) appears, tyREIN_MPS <directory of
current PDB> " on the MVME-177 console to initiate the MPS VME executables.

7) On the MVME-177 console, a series of messages that report initial configuration settings, such
as time and the HSIO board settings, are displayed.

8) Wait for the message “MPS_CONFIG_PKT_FMT” to appear on the MVME-177 console and
the “MPS Release 1.6.0 ready for operations” to appear in the status log area of the MPS main
window before using any MPS functions via the MPS main window.

On startup, MPS reads an initial execution parameters file that contains default values for the
configuration and mode parameters that you can set. You can override these default values by
opening a configuration file (see Section 2.4.2.1) or by entering specific values for the parameters
via the various MPS windows and dialog boxes, and you can save such values for later use as a
configuration file (see Sections 2.4.2.2 and 2.4.2.3). The initial execution parameters file, whose
name is specified in the UNIX environment variable MUI_INIT_PARAMS, cannot be modified or
overwritten unless you use the UNIX “chmod” command to allow it to be overwritten.

Also on startup, MPS displays the version number of the selected PDB and modeling data base in
the status log area of the MPS main window. It displays a warning message if any data base file has
a different version number.

MPS automatically sets the initial values of the telemetry parameters to the midpoints of their
respective ranges (see Appendix A). In some cases, these settings may produce errors in some
discrete parameters. To correct these errors, or to use initial values other than the midpoints, create
a scenario file that is executed directly after MPS startup (see Appendix D).
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2.1.45 Stopping MPS

The shutdown procedure for the MPS (simulator, user interface, and computers) to a cold state is as
follows:

First, stop the MPS simulator and user interface:

1)
2)
3)
4)

Enter ‘tlear " from the MVME-177 console.
Select théexit option from the MPS File menu on the MVME-187.
Enter “exit” to exit from the X terminal window.

(If using the laptop) Close the “eXceed” window.
OR
(If using an X terminal) Exit the X Window System session.

Next, if necessary, shut down the computers:

Note: This is not a normal or even a daily procedure. The MVME-187 needs to
be powered dowonly when it is to be moved physically or in the rare event of an
MPS crash in which the MVME-187-to—MVME-177 TCP socket connectior| has
become locked and will not clear through any other means.

Perform steps 1 to 8 at the MVME-187 console. (When the following instructions say to “enter”
something, type the text, without quotation marks, and press the “Return” key.)

1)

2)

3)

4)
5)
6)
7)
8)

Log in to the MVME-187 console using the account name “powerdown” and password
“powerdown”.

Several messages will be displayed, ending with a request for your terminal type. Enter
“VT100” (type VT100 — no quotation marks — and press the “Return” key).

Hold down the Shift key and press the “Previous” key. The “Previous” key is to the right of the
“Return” key and is Iabelledﬁ’;zx\%BE .

Enter ‘tont .

When the request “time until shutdown” appears, eiftéer “

Hold down the Shift key and press the “Previous” key.

Enter ‘save ".

A number of messages will appear, ending with “System secure for powerdown...” (Ignore the
“Console Login” request.)
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For a complete MPS power down, turn off the power at the MVME chassis and on the consoles for
the MVME-177 and MVME-187 boards. If the laptop is in use, exit Windows and turn off the
power.

If you are recovering from an MPS crash, reset the MVME-187 by pressing the red reset button on
the leftmost board. NOTE: THIS RESETS EVERYTHING IN THE CASE.) When ready to

reboot the MVME-187, turn on the power, if necessary, then elnte® “’ at the MVME-187

console.

2.1.4.6 MPS IP Addresses

The IP addresses of the various MPS components are changeable, as are the multicast data IP
addresses. To get the current addresses of the equipment you are using, contact the MPS System
Administrator.

2.15 ETS Menu Controller

2151 Starting Up the ETS MPS Menu Controller

To start the Menu Controller for the ETS Multimode Portable Simulator, egtermips ” at the
login prompt. The ETS MPS Menu Controller Window (Figure 2-1) will appear:

— ETS MPS 4]
Multimode Operations
Portable Management
Simulator Data
Executive Simulator
MPS Exec OMDSIM

Figure 2-1. ETS MPS Menu Controller Window

The pushbuttons in the ETS MPS Menu Controller window represent the ETS applications that can
be executed on the Multimode Portable Simulator system.

2.15.2 Starting an ETS Application

To start an ETS application that is inactive, click on the pushbutton for that application.
Note: ETS applications are initially inactive and must be started when this window first appears.

Note: If you try to start an application that is already active, ETS will interpret the pushbutton click
as a command to terminate the application. To recover, cancel the termination (see section 2.1.5.3
for details).
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2153 Terminating an ETS Application

To stop an ETS application that is active, click on the pushbutton for that application. Clicking on
the button of an active application starts its termination sequence. A question dialog box (Figure 2-
2) appears, to ask you to confirm the termination.

To terminate the application, click &fes To cancel the termination and leave the application
active, click onCancel

Do you really want to terminate the Operations
Management Data Simulator OMDSIM application?
Any unsaved data will be lost.

Yes Cancell

Figure 2-2. ETS MPS Application Termination Confirmation Dialog Box

Note: If you try to terminate an application that is not active, ETS will interpret the pushbutton
click as a command to start the application. To recover, click again on the application’s pushbutton
in the Menu Controller window and follow the above instructions for termination.

Warning: Terminating applications via the Menu Controller is a shortcut. An application
terminated in this way does not have the opportunity to ask you about saving any data or files. For
a safer alternative, select tGgit option from the File menu of the application’s main window.
Alternatively, you may bypass the Menu Controller by invoking MPS directly and running it in the
background. To do this, enter “MPS&” at the UNIX command line prompt.

2154 Shutting Down the ETS Menu Controller

To shut down the ETS MPS Menu Controller and any active applications, sel€bbskeption

from the window menu of the Menu Controller window. (To bring up the window menu for any
window, click on the square with a bar ir —, in the upper left corner of the window.) If no
applications are active, the window will be closed immediately and the Menu Controller terminated.

If there are active applications, the ETS MPS Menu Controller Shutdown Confirmation dialog box
(Figure 2-3) will appear to request confirmation of the termination.

To continue the ETS MPS shutdown, clickYoes All active applications will be terminated as if
you had requestemhd confirmedheir termination through the Menu Controller. To cancel the
shutdown and leave the application(s) active, clickCancel
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All applications started by the ETS Menu
Controller will be terminated. Continue with
shutdown?

Yes Cancel

Figure 2-3. ETS MPS Menu Controller Shutdown Confirmation Dialog Box

Warning: Terminating applications in this way is a shortcut. An application terminated in this way
does not have the opportunity to ask you about saving any data or files. For a safer alternative,
select theExit option from the File menu of the application’s main window. Alternatively, you may
bypass the Menu Controller by invoking MPS directly and running it in the background. To do this,
enter “MPS&” at the UNIX command line prompt.

2.2 MPS Operational Overview

This section briefly describes the functions of the MPS main window and pull-down menus. For
information on what functions to use for what purposes, see Section 2.3. For information on how to
use these functions, see Section 2.4.

221 MPS Main Window

When you start MPS, the main window (Figure 2-4) appears. The MPS main window provides
access to MPS functions and presents status messages and important configuration information.

The MPS main window provides some important information about the MPS configuration and
operation:

» Spacecraft time is the time used to timetag telemetry packets.

 UTC is used to timestamp blocked transmission of CADUs.

» Scenario File reflects whether a scenario is being executed. If so, the filename of the
scenario is displayed.

» Simulation Mode reflects whether MPS is simulating EDOS or the EOS spacecraft:

- EDOS: direct communication with EOC in EDOS formats using network protocols.

- Spacecraft: communication with EDOS as if through the Space Network (SN) or the
contingency Ground Network (GN).

» Data Source indicates the source to be used for simulating telemetry data — either a
housekeeping (HK) data file, or the EOS-AM1 project data base (PDB).
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File Control Configure Monitor

Simulation Mode ——
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. PDB
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96 316 13:20:32 5et

Time: Spacecratt 96—316 13:20:32
Time: UTC 96—316 13:20:32
Simulation Mode: Spacecraft

Data Sourc

Figure 2-4. MPS Main Window

* The status log area at the bottom includes process status, command directives, and errors.
Every entry in the log is stamped with the time of its occurrence, and is appended to the
status log file. Most MPS functions generate at least one status message, of which the first
is an acknowledgment of the requested function. Subsequent status messages indicate the
success or failure of the function.

2.2.2 MPS Menus

2221 MPS File Menu

The MPS File menu (Figure 2-5) provides access to disk files and other stored information

associated with the MPS.

The File menu provides the following functions:

Open Configuration — Open a file that contains a configuration to set up MPS processing.
(See Section 2.4.2.1 for details.)

Save Configuration— Save the current processing configuration to the same file from which
it was read. (See Section 2.4.2.2 for details.)
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Open Configuration...

Save Configuration

Save Configuration As...

View...

Figure 2-5.  File Menu (MPS Main Window)

Save Configuration As— Save the current processing configuration to a file with a different
name from the file from which it was read. (See Section 2.4.2.3 for more.)

View — View or edit a file. (See Section 2.4.2.4 for details.)

Exit — Terminate the execution of the MPS software. (Closes the MPS Main Window and
any associated dialog boxes.) (See Section 2.4.2.5 for details.)

2.2.2.2 MPS Control Menu

The MPS Control menu (Figure 2-6) provides control of MPS functions.

Telemetry =
Transmit CLCW I
Scenario...

Drop TLM...

User Command...

™ Log Commands

Log Telemetry >
RB Files

Set Time...

Set Pkt Seq Cnt...

Figure 2-6.  Control Menu (MPS Main Window)

The Control Menu provides the following functions:

Telemetry — Start or stop telemetry transmission on one or both channels. (See Section
2.4.3.1 and 2.4.3.2 for details.)
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Transmit CLCW — CLCWs are transmitted automatically as part of real-time data
transmission. The transmission of CLCWs can be disabled on a per-channel basis. (See
Section 2.4.3.3 for details.)

Scenario— Select a scenario file, and start and stop the execution of a scenario. (See Section
2.4.3.4 for details.)

Drop TLM — Specify units to be dropped from the simulated telemetry data. (See Section
2.4.3.5 for details.)

User Command— Enter a command to control the MVME-177. (See Section 2.4.3.6 for
details.)

Log Commands— Turn on or off the logging of spacecraft commands that MPS receives.
(See Section 2.4.3.7 for details.)

Log Telemetry — Turn on or off, on one or both channels, the logging of spacecraft
telemetry that MPS transmits. (See Section 2.4.3.8 for details.)

RB Files— Start, stop, or save the generation of rate-buffered files, on one or both channels,
as a result of EDU transmission. (See Section 2.4.3.9 for details.)

Set Time— Change the spacecraft time and/or UTC. (See Section 2.4.3.10 for details.)

Set Pkt Seq Cnt— Set the packet sequence counter for each channel of telemetry. (See
Section 2.4.3.11 for details.)

2.2.2.3 MPS Configure Menu

The MPS Configure Menu and its cascade submenu (Figures 2-7 and 2-8) enable you to configure
MPS for receiving commands, transmitting telemetry, or setting orbit modeling parameters
The Configure menu options provide the following functions:

Packet Format— Specify the data type and encoding for each telemetry output channel, and
which header fields are to be corrupted. (See Section 2.4.4.1 for details.)

Cmd — Configure command reception for either spacecraft simulation mode or EDOS
simulation mode. (See Section 2.4.4.2 for details.)

Cmd Validation — Set various options for command validation. (See Section 2.4.4.3 for
details.)

CLCW — Override CLCW values in the simulated telemetry. (See Section 2.4.4.4 for
details.)

HSIO — Configure the High-Speed Input/Output (HSIO) to transmit telemetry and receive
commands (spacecraft simulation mode only). (See Section 2.4.4.5 for details.)
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Packet Format...
Cmd...

Cmd Validation...
CLCW...

HSIO ...

TLM...

TLM Packet...

Spacecraft Buffer...

OPS LAN1 k=
OPS LAN 2 -

Orbit Modeling...
Network M/C Mode ™

Support LAN 1 [~
Support LAN 2 [~

Figure 2-7.  Configure Menu Figure 2-8. Network M/C Mode
(MPS Main Window) Cascade Menu

TLM — Configure one or both channels for telemetry transmission (depending on simulation
mode). (See Section 2.4.4.6 for details.)

TLM Packet — Set the value of a selected telemetry parameter, or to enter a value into a
specific location within a specific packet. (See Section 2.4.4.7 for details.)

Spacecraft Buffer— Set a value within a table load or memory load. (See Section 2.4.4.8
for details.)

Orbit Modeling — Start and stop selected modeling functions for a specific telemetry
parameter. (See Section 2.4.4.9 for details.)

Network M/C Mode — Configure network multicasting mode (operational, test, or
training/simulation). (See Section 2.4.4.10 for details.)

22.2.4 MPS Monitor Menu
The MPS Monitor menu and its cascade submenu (Figures 2-9 and 2-10) provide for monitoring

MPS functions.

The MPS Monitor menu options provide the following functions:
CMD/TLM :
Command — Monitor commands. (See Section 2.4.5.1.1 for details.)

CLCW — Monitor the CLCW. (See Section 2.4.5.1.2 for details.)
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Command

CLCW
Cmd/Tlm...

Cmd Status...

MNetwork Status...

Figure 2-9.  Monitor Menu Figure 2-10. Monitor CMD/TLM Cascade
(MPS Main Window) Menu (MPS Main Window)

Parameter — Monitor a telemetry parameter. (See Section 2.4.5.1.3 for details.)
Packet— (Not yet available).

VCDU — Monitor VCDUs on one or both channels (spacecraft simulation mode only).
(See Section 2.4.5.1.5 for details.)

EDU — Monitor EDUs on one or both channels (EDOS simulation mode only). (See
Section 2.4.5.1.6 for details.)

Cmd Status— Monitor command status. (See Section 2.4.5.2 for details.)
TIm Status — Monitor telemetry status. (See Section 2.4.5.3 for details.)

Network Status — Monitor network port and IP settings. (See Section 2.4.5.4 for details.)

2225 MPS Help Menu

The MPS Help menu (Figure 2-11) provides help on using the MPS main window.

About MPS

on context...

Figure 2-11. MPS Help Menu (MPS Main Window)

The MPS Help menu options provide the following functions:
About MPS — Display help about the MPS main window in general.

On context— Display help about a specific area of the MPS main window.
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2.3 MPS Operational Procedures and User Tasks

When you sit down at the MPS, it is likely that you will be doing one of several functions. This
may include defining the environment and creating offline data files that will be used in an
upcoming simulation, or selecting either the spacecraft or EDOS simulation mode and configuring
the system to generate telemetry, or receive commands, or to do both. The sequence of steps to
accomplish these various user objectives are listed below.

2.3.1  Environment Definition (Pretest Activities)

There are various files that must be created for the MPS to operate, as well as other files that you
may create for specific test executions.

2311 Project Data Base Files

The MPS telemetry generation and command validation processes are driven by internal files
created from the project data base (PDB) received from the EOS Flight Operations Team (FOT). It
is essential that the MPS use the same version of the PDB that is in use by the EOC. The MPS
operations team should receive validated copies of the ASCII PDB files whenever the EOC
migrates to a new PDB version.

An offline utility is used to convert several of the PDB files into MPS format. Appendix A contains
the instructions for using this MPS PDB Generator (XPDB). The created files are stored on the
MVME-177.

2.3.1.2 Orbit Modeling Files

A number of files are needed to support the MPS orbit modeling capabilities. These are created
using an offline utility, the MPS Orbit Modeling Database Generator (xmdb), which takes your
input files and creates several output binary files. Appendix B contains the xmdb user’s guide and
provides more information about creating and using the predefined table and algorithm modeling
files.
The MPS modeling files are stored on the MVME-177 and include the following:

* mdl_tbls.mdb — model tables

 mdl_algs.mdb — algorithms

 mdl_tim.mdb — orbit modeling telemetry parameters

2313 EDU IP/UDP Files

As part of the system setup configuration needed to operate in the EDOS simulation mode, ASCII
files containing lists of valid IP addresses and UDP port numbers must be available. For simulating
EDOS for the EOC, MPS will need UDP port numbers to identify the ports that will receive
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command data blocks from the EOC and that will be sent the packet EDUs, CLCW EDUs, and
CODA reports at the EOC.

MPS uses IP and port address files to configure telemetry transmission and command reception for
the three network multicast modes for each of the four LANs in the EOC. The IP and port address
files are located in the [root]/NETWORK directory on the MVME-177. These files have the
extension “.op” for operational mode, “.tst” for test mode, and “.sim” for simulation mode.

The IP and port address files may be edited via the VME editor. Also, you may edit a file on the
laptop PC via the following procedure:

Transfer the file to the PC using ftp in ASCII mode.
Edit the file on the PC, using any ASCII editor.
Transfer the file back to the VME, using ftp in ASCIl mode.

2314 Scenario Files

Scenario files are created using any local text editor and stored as ASCII files on the MVME-187.
These files are accessed during test operations to set telemetry parameter values. Appendix D
provides information on creating scenario files.

The MPS scenario file cannot be used to control any aspect of MPS execution other than setting
telemetry parameters, as if you had clicked on any of the options und&oritrel or Monitor

menus. Its advantage is that you can set many parameters without further action once you have
created the file.

The MPS scenatrio file contains directives to set telemetry parameters, one per line. Each directive
consists of a relative time, the parameter’'s mnemonic name, and its value in the following format:

doy:hh:mm:ss mnemonic,x

The time specified is relative to the start of the scenario execution. For optimum performance, you
should allow at least one second between time tags for successive directives. The following is a
sample MPS scenario:

000:00:00:01 MIS_VR_CAMERA_AN1ESC,3
000:00:00:02 MIS_TR_CAMERA_AFOPT3,1
000:00:00:03 MIS_TR_CAMERA_AFOPT4,0
000:00:00:20 GNC_SR_ESS1_RPM,45
000:00:00:47 COM_BR_SBT2_CH2_TLM,8
000:00:00:50 AST_IR_M_MPSA_OUT,?2
000:00:01:03 MOD_CR_PS1_on,1
000:00:01:04 GNC_BR_ACEB_CSM_TMR,50
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Appendix D contains information on how to create and use enhanced-format scenario files using the
Scenario File Converter utility.

2.3.2  Spacecraft Simulation Mode Operations

Select Spacecraft simulation mode and data source from the MPS Main Window. You are now
ready to use MPS in Spacecraft mode.

2.3.2.1 Spacecraft Serial Telemetry Generation and Monitoring

The following steps describe a typical serial telemetry generation and monitoring task in spacecraft
simulation mode.

1) Set Spacecraft Time and UTC: SelectSe¢ Timeoption from the Control menu and enter the
desired times in the Set Time dialog box (see section 2.4.3.10 for details).

2) Set transmission mode and channel configurations: SeleELieption from the Configure
menu and click on desired communications mode and channel configurations for the desired
serial streams (see section 2.4.4.6.1 for details).

3) Configure telemetry packetSelect theTLM Packebption from the Configure menu and click
on desired packet/channel combinations (see section 2.4.4.7 for details).

4) Generate serial telemetry: Select $tart Telemetrpption from the Control menu and choose
one or both channels (see section 2.4.3.1 for details).

5) Monitor channel statistics: Select fhlen Statusption from the Monitor menu and choose the
channel statistics to be monitored (see section 2.4.5.3 for details).

6) Monitor the data stream: Select @&ID/TLM option from the Monitor menu and tM&€DU
option from the cascade menu, and choose the channel to be monitored (see section 2.4.5.1.5
for details).

7) Log telemetry generated: (discrepancy support): Seletbtpdelemetrypption from the
Control menu and turn on logging (see section 2.4.3.8 for details).

8) Set specific telemetry parameter values: SelecTliiv Packebption from the Configure
menu and override parameter values (see section 2.4.4.7 for details).

9) Monitor a telemetry parameter: Select@MD/TLM Option from the Monitor menu and the
Parameteroption from the CMD/TLM cascade menu, and enter a parameter whose value to
monitor. Monitor the parameter change in the Monitor Parameter dialog box (see section
2.4.5.1.3 for details).

10) Model the orbit: Select th@rbit Modelingoption from the Configure menu and choose the
parameter/table combination to apply. Monitor the parameter value change from either the
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VCDU Monitor Dialog Box (Figure 2-49) or the Monitor Parameter Dialog Box (Figure 2-47)
(see section 2.4.4.9 for details).

11) Inject dropout errors into the telemetry: SelectDhgp TImoption from the Control menu and
set the number of VCDUSs to drop on one or both channels, to suspend transmission of VCDUs
temporarily (see section 2.4.3.5 for details).

12) End telemetry monitoring: Close any open Monitor dialog boxes (see section 2.4.5 for details).

13) Stop telemetry logging: Select theg Telemetrypption from the Control menu (see section
2.4.3.8 for details).

14) Stop telemetry transmission: Select$tep TLMoption from the Control menu and choose all
active telemetry streams (see section 2.4.3.2 for details).

15) Save this MPS configuration: Select 8sve Configuratiomption from the File menu (see
sections 2.4.2.2 and 2.4.2.3 for details). This will save the current MPS configuration into a
configuration file for future use.

2.3.2.2 Spacecraft Serial Command Processing and Monitoring

The following steps describe a typical serial command processing and monitoring task in spacecraft
simulation mode.

1) Setthe communications mode: Select@MD option from the Configure menu and either
click on the desired communications mode or select data stream entities. (See Section 2.4.4.2
for details.)

2) Set up command validation: Select @md Validationoption from the Configure Menu and
click on the desired COP-1 validation combinations (see section 2.4.4.3 for details).

3) Log commands received (discrepancy support): Seletoth€ommandsption from the
Control menu (see section 2.4.3.7 for details).

4) Monitor command processing statistics: Selectimel Statusption from the Monitor menu
(see section 2.4.5.2 for details).

5) Monitor commands received: Select @&dD/TLM option from the Monitor menu and then
the Commandption from theCMD/TLM cascade menu (see section 2.4.5.1.1 for details).

6) Override CLCW values: Select tid CWoption from the Configure menu and override
values of CLCW (see section 2.4.4.4 for details). Monitor changes (see section 2.4.5.1.2 for
details).

7) End command monitoring: Close any open Command Monitor dialog boxes.

8) End command logging: Select theg Commandsption from the Control menu (see section
2.4.3.7 for details).

27



2.3.2.3 Spacecraft Simulation Mode Test Analysis

1) Shut down all MVME-177 tasks and view command, telemetry, and configuration files with
your favorite text editor.

2.3.3 EDOS Simulation Mode Operation

Select EDOS simulation mode and data source from the MPS Main Window. You are now ready to
use MPS in EDOS mode.

2.3.3.1 EDOS Telemetry Generation and Monitoring

The following steps describe a typical telemetry generation and monitoring task in EDOS
simulation mode.

1) Set Spacecraft Time and UTC: SelectSe¢ Timeoption from the MPS Control menu and
enter the desired times in the Set Time dialog box (see section 2.4.3.10 for details).

2) Set EDOS service header overrides: Selecttiv option from the Configure menu and click
on desired EDOS service header overrides for the desired stream(s) (see section 2.4.4.6.2 for
details).

3) Configure telemetry packetSelect thdPacket Formabption from the Configure menu and
click on desired packet/channel combinations (see section 2.4.4.1 for details).

4) Initiate RB file generation: Select tR8 Filesoption from the Control menu and choose one
or both channels (see section 2.4.3.9 for details).

5) Generate telemetry in EDUs: Select 8tart TLMoption from the Control menu and choose
one or both channels (see section 2.4.3.1 for details).

6) Monitor channel statistics: Select fhieM Statusoption from the Monitor menu and choose
the channel statistics to be monitored (see section 2.4.5.3 for details).

7) Monitor the data stream: Select @&ID/TLM option from the Monitor menu and tE®U
option from theCMD/TLM cascade menu, and choose the data stream to be monitored. (See
Section 2.4.5.1.6 for details.)

8) Set specific telemetry parameter values: SelecTltiv Packetoption from the Configure
menu and override parameter values (see section 2.4.4.7 for details).

9) Monitor a telemetry parameter: Select@MD/TLM option from the Monitor menu and
choose a parameter to monitor. Monitor the parameter value change in the Monitor Parameter
dialog box (see section 2.4.5.1.3 for details).

10) Model orbit: Select thlodelingoption from the Configure menu and choose the
parameter/table combination to apply. Monitor the parameter value change from either the
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EDU Monitor Dialog Box (Figure 2-51) or the Monitor Parameter Dialog Box (Figure 2-47)
(see section 2.4.4.9 for details).

11) Inject dropout errors into the telemetry: SelectDhgp TImoption from the Control menu and
set the number of EDUs to drop on one or both channels, to suspend transmission of EDUs
temporarily (see section 2.4.3.5 for details).

12) End telemetry monitoring: Close any open Monitor dialog boxes.

13) Stop RB file logging: Select tliB Filesoption from the Control menu (see section 2.4.3.9 for
details).

14) Stop telemetry transmission: Select$tep Timoption from the Control menu and choose one
or both telemetry streams (all that are active) (see section 2.4.3.2 for details).

15) Save this configuration: Select thave Configuratiomption from the File menu (see sections
2.4.2.2 and 2.4.2.3 for details). This will save current MPS configuration into a configuration
file that can be used during a future session.

2.3.3.2 EDOS Command Processing and Monitoring

The following steps describe typical command processing and monitoring in EDOS simulation
mode.

1) Configure commands: Select tG&D option from the Configure menu and set the command
ground header message validation values. (See Section 2.4.4.2.2 for details.)

2) Set up command validation: Select @md Validationoption from the Configure Menu and
click on the desired COP-1 validation combinations (see section 2.4.4.3 for details).

3) Log commands received (discrepancy support): Seletoth€ommandsption from the
Control menu (see section 2.4.3.7 for details).

4) Monitor command processing statistics: Selectimel Statu®ption from the Monitor menu
(see section 2.4.5.2 for details).

5) Monitor commands received: Select @&D/TLM option from the Monitor menu and then
the Commandption from theCMD/TLM cascade menu (see section 2.4.5.1.1 for details).

6) Monitor CLCW values: Sele@MD/TLM from the Monitor menu and th&@LCWfrom the
CMD/TLM cascade menu (see section 2.4.5.1.2 for details).

7) Transmit CLCWs: Select thigansmit CLCWbption from the Control menu to enable CLCW
EDU transmission. (See Section 2.4.3.3 for details.)

8) Override CLCW values: Select tdé CWoption from the Configure menu and override
values of CLCW (see section 2.4.4.4 for details). Monitor changes (see section 2.4.5.1.2 for
details).
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9) End command monitoring: Close any open Command Monitor dialog boxes.

10) End command logging: Select theg Commandsption from the Control menu (see section
2.4.3.7 for details).

2.3.3.3 EDOS Simulation Mode Test Analysis

1) Shut down all MVME-177 tasks and view command, telemetry, and configuration files with
your favorite text editor.

2.4 Using MPS Functions

241 MPS Main Window

When you start MPS, the main window (Figure 2-4) appears. The MPS main window provides
access to MPS functions and presents status messages and important configuration information.

Spacecraft time is used to timetag telemetry packets; i9T€ed to timestamp blocked
transmission of CADUs. MPS automatically sets both spacecraft time and UTC to the current
system time at MPS startup. To change one of both of these times, G&¢ Thmeoption under

the Control menu. (See Section 2.4.3.10 for details.)

Scenario File reflects whether a scenario is being executed. If so, the filename of the scenario is
displayed; if not, this text field is blank and its label is dim. To execute a scenario or change the
scenario file, use th&cenariooption under the Control menu. (See Section 2.4.3.4 for details.)

Simulation Mode reflects whether MPS is simulating EDOS or the EOS spacecraft. The simulation
mode determines many of the default settings and the options available in other windows and dialog
boxes; options not available for a particular mode are visible but dim.

* In spacecraft simulation mode, MPS communicates with EDOS as if through the Space
Network (SN) or the contingency Ground Network (GN).

* In EDOS simulation mode, MPS communicates directly with the EOC in EDOS formats
using network protocols. Playback data transmission generates rate-buffered data
automatically, although you can turn off rate buffering for one or both channels (by using
the RB Filescascade menu under the Control menu; see Section 2.4.3.9 for details).

To set simulation mode, click on one of the two radio buttons in this group.

You can set the simulation mode only if telemetry is not active. If telemetry is active, the
“Simulation Mode” radio button group will be dim; to stop telemetry, us&thp TLMoption in
the MPS Control menu. (See Section 2.4.3.2 for details.)
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Data Source indicates the source to be used for simulating telemetry data — either a housekeeping
(HK) data file, or the EOS-AM1 project data base (PDB).

You can change the data source only if telemetry is not active. If telemetry is active, the “Data
Source” area will be dim; to stop telemetry, useStep TLMoption in the MPS Control menu.
(See Section 2.4.3.2 for details.)

To use housekeeping data if the PDB is being used, click d#kéle radio button. The HK File
dialog box (Figure 2-12) will appear.

| |
— HK File

Select HK file

Figure 2-12. Housekeeping File Dialog Box

Enter the name of an HK file in the text field and click@i. The dialog box will close, and the

HK file name that you entered will appear in the text area to the right of the “HK File” radio button
in the MPS main window. MPS will use the specified HK file as a data source and will generate
telemetry based on its contents. If you enter an HK file name that does not exist, a “file not found”
message appears on the MVME-177 console. (Note: HK file names are case sensitive.)

When you have entered a valid HK file name, MPS will display a message in the status log area
indicating that it has started reading the file. When MPS has finished reading the file, it will display
a message to that effect.

In spacecraft simulation mode, MPS can use housekeeping files as telemetry on the Q channel (for
example, to simulate a playback data stream). When the file is finished, MPS will continue to
generate telemetry in housekeeping format.

If you change your mind about using an HK file before you have click€grclick onCancelin
the HK File dialog box. The HK File dialog box will close and Bi2B radio button will once
again be selected in the MPS main window.

To use the PDB if an HK file is being used, click on BB radio button. MPS will operate in a
dynamic mode, creating packets based on information in the EOS-AM1 data base.
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When using the PDB, you have the option to direct MPS to set activity log entries in the HK
packets by using a pregenerated activity log file. To use an activity log file, click Swttiagy
Log check button, and the Activity Log File dialog box (Figure 2-13) will appear.

| |
Select Activity Log

Activity Log

Figure 2-13. Activity Log Dialog Box

Enter the name of an activity log file and click©K. The dialog box will close, and the filename

you entered will appear in the Activity Log file field in the MPS main window. MPS will use the
parameters in that activity log file to fill in the appropriate entries in the telemetry. (Note: The
Activity Log File dialog box is not a file selection box because the various activity log files exist on
the MVME-177 platform, not the MVME-187 front end, and the MPS user interface process does
not know about them to display a list for selection.) If you enter the name of an activity log file that
does not exist, the message “file not found” will appear on the MVME-177 console.

If you change your mind about using an activity log file before you have click@Kowlick on
Cancelin the Activity Log File dialog box. The dialog box will close, the “Activity Log” check
button will no longer be selected, and no activity log file name will appear in the MPS main
window.

If an activity log file is in use (thActivity Log check button is selected and a file name is showing
in the text field) and you decide not to use one, simply click oA¢hgity Log check button. The
check button will become unselected and the file name will disappear.

The status log area at the bottom of the MPS main window includes messages concerning process
status, command directives, and errors. Every entry in the log is stamped with the time of its
occurrence. Status log messages appear at the end of this list as MPS generates them. To see older
messages that have scrolled out of view, use the scroll bar at the right side of the status log area.

MPS also logs the status messages into the status log file on disk. This file is located in the
directory named in the environment variable $ETS_PROC_LOG_DIR (see Section 2.1.4.3) and is
named with the date and time of its creation. You can view or print the status log file using the
appropriate options under the MPS File menu (see Section 2.4.2.4).
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2472 MPS File Menu Functions

24.2.1 Open Configuration

TheOpen Configuratioormenu option in the MPS File menu opens a file that contains an MPS
processing configuration — the values of the various configuration and mode parameters that drive
MPS operation — for reconfiguring the MPS as described in the configuration file. Select from the
Select Configuration File dialog box (Figure 2-14). (See Section 1.3.4.5 for file selection details.)

2.4.2.2 Save Configuration

The Save Configuratiomenu option in the MPS File menu saves the current processing
configuration to the same file from which it was read, or to the configuration file to which it was
most recently saved. The file will include any changes you have made to the MPS configuration.
No dialog box appears because no further action from you is required.

2.4.2.3 Save Configuration As

The Save Configuration Asienu option in the MPS File menu allows you to save the current MPS
processing configuration to a different file name. Select or enter a configuration file name in the
Save Configuration As dialog box (Figure 2-14). (See Section 1.3.4.5 for file selection details.)

2424 View

TheViewmenu option in the MPS File menu allows you to view any text file on the MVME-187
(the MPS front end). The File Selection dialog box (Figure 2-15) will appear, from which you can
select the file to view. To view the file, click @K .

When the file has been selected, a text editor window will appear that shows the contents of the
selected file. If the file is write protected, you will be able to view it only. If not, you may edit it.

MPS automatically uses the text editor that is indicated in the UNIX environment variable
“EDITOR?” (if none is specified, MPS uses vi). Use this text editor to view or edit the selected file.
(Refer to the text editor manual for information on how to view and/or edit the file.)

The view window closes automatically when you quit or exit the text editor.

2425 Exit

TheExit menu option in the MPS File menu terminates the execution of the MPS software. It
closes the MPS main window and any MPS dialog boxes that may have been open when you
selected th&xit option.

If telemetry is active (transmission is in progress), a confirmation dialog box (Figure 2-16) appears.
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Figure 2-14. Select or Save As

Figure 2-15. File Selection
Configuration File Dialog Box

Dialog Box

Cuestion

Telemetry is currently being transmitted. Stop
it?

Figure 2-16. Exit Confirmation Dialog Box

Warning

Clicking onNo does not exit without stopping telemetry. It cancels the|exit.
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To terminate telemetry and shut down the MPS, click'esin this confirmation box. This closes
the MPS main window and any associated dialog boxes.

To cancel the shutdown and continue using MPS, cliddmnThe MPS main window and any
associated dialog boxes remain open and active.

If telemetry is not active, MPS will terminate without your having to take any further action.

2.4.3 MPS Control Menu Functions

24.3.1 Start Telemetry

The Start Timmenu option in the MPS Control menu allows you to start telemetry on one or both
channels. After you have selec®trt TImfrom the Control menu, seleChannel 1Channel 2
or Both from theStart TImcascade menu (Figure 2-17).

Channel 1

Channel 2

Figure 2-17. Start [Stop] Telemetry Cascade Menu

If telemetry is already active on one of the two channels, only the inactive channel will be
selectable, and the other two options (the other channeBanid’Y on the cascade menu will be
dim.

When you start telemetry in the EDOS simulation mode, MPS instructs the OMD Simulator
(OMDSIM) to start CODA transmission. (If OMDSIM is not executing or if it has already started
CODA transmission, th8tart Telemetrpption has no effect.)

2.4.3.2 Stop Telemetry

The Stop TImmenu option in the MPS Control menu allows you to stop telemetry for one or both
channels. After you have selec®tp Timfrom the Control menu, seleChannel 1Channel 2 or
Bothfrom theStop TImcascade menu (Figure 2-17). If telemetry is being transmitted on only one
channel, only that channel is available for stopping, and the other two options (the other channel
and ‘Both’) on the cascade menu are dim. If both channels are active, either of the channels can be
stopped, leaving the other transmitting.

When all telemetry is stopped in the EDOS simulation mode, MPS sends a message to the OMD
Simulator to stop CODA transmission. (If OMDSIM is not executing or if it is not transmitting
CODA, theStop Telemetrgption has no effect.)
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2.4.3.3 Transmit CLCW

TheTransmit CLCWmenu option in the MPS Control menu allows you to enable or disable the
transmission of CLCWs on one or both channels in EDOS simulation mode (Figures 2-18 and 2-
19). Initially, the transmission of CLCWs is active (enabled) on both channels.

After you have selecteransmit CLCWrom the Control menu, select Enable or Disable from the
Transmit CLCWtascade menu (Figure 2-18), then Channel 1, Channel 2, or Both from the
Transmit CLCW Channelascade menu (Figure 2-19).

Channel 1
Enable I~ Channel 2
Disable .-
Figure 2-18. Transmit CLCW Figure 2-19. Transmit CLCW Channel Cascade
Cascade Menu Menu

When CLCW transmission is inactive on at least one channétnihgleoption is available in the
Transmit CLCWeascade menu, and the inactive channel(s) are availableTirateamit CLCW
Channelcascade menu. To start CLCW transmission, sele&rtableoption and then select one
or both channels from thEransmit CLCW Channelascade menu.

When MPS is transmitting CLCWSs on one or both channelfiableoption is available in the
Transmit CLCWtascade menu, and the active channels are availableTiratieamit CLCW
Channelcascade menu. To stop CLCW transmission, sele@®itableoption and then select one
or both channels from theransmit CLCW Channe&lascade menu.

2434 Scenario

The Scenariooption in the MPS Control menu allows you to execute and monitor a predefined
simulator scenario of setting values within telemetry packets. The File Selection dialog box (figure
2-15) appears for you to select a scenario file. (See Section 1.3.4.5 for details on using file selection
dialog boxes.) The Scenario dialog box (Figure 2-20) enables you to start and stop the scenario and
to monitor its progress.
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s Scenario N
Scenario File /users/khaynes/runtime/scenario/solar.sc
Elapsed Time

GO0:00:00:05

Scenario Commands

QoO:00:00:01 MIS_VRE_CAMERA_AN1ESC, 3
QOO:00:00:02 MIS_TR_CAMERA_AFOPT3, 1
QOO:00:00:02 MIS_TR_CAMERA AFOPT4,0

Figure 2-20. Scenario Dialog Box

MPS reads the simulator commands from a scenario file, which contains telemetry configuration
directives and the relative times at which they are to be executed. The name of the scenario file is
displayed at the top of the Scenario dialog box. A scenario file can be created and edited via a text
editor (such as vi) or via thRéiewoption in the File menu. Appendix D contains information on
creating scenario files.

After you have selected a scenario file (and have clicked d@Khpushbutton), the scenario is
ready to be started, and t&&rt pushbutton in the lower part of the Scenario dialog box becomes
available. (This pushbutton is dim until a scenario file has been selected.)

To start the execution of the simulator directives in the scenario, clikaoh The “Elapsed

Time” field shows the time elapsed since the scenario was started, and the scrolling region at the
bottom of the dialog box shows the directives in the scenario file as they are queued for execution.
The Start pushbutton becomes dim, and 8tep pushbutton becomes available. To stop the
scenario at any time during its execution, click onStegp pushbutton. (Once you have stopped a
scenario, you cannot restart it; you can only start it again from the beginning.)

When the last directive in the scenario has been executed, the scenario is complete&Stapd the
pushbutton is dim. To execute the same scenario again, click Stathh@ushbutton.

To close the Scenario dialog box, click ©lose
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Closing the Scenario dialog box does not automatically stop the execution of a scenario. If you
close the Scenario dialog box while a scenario is being executed, MPS displays a confirmation
dialog box (Figure 2-21) asking if you want to stop scenario execution.

et Confirm Scenario Close

Do you want to stop the execution of the Scenario?

| No Cancel

Figure 2-21. Confirm Scenario Close Dialog Box

To stop scenario execution and close the Scenario dialog box, chéksomo continue scenario
execution and close the Scenario dialog box, clicklon To keep the Scenario dialog box open
and cancel your “Close” action, click @ancelin the confirmation dialog box.

Note: If you close the Scenario dialog box while a scenario is executing, and you later want to stop
the execution of the scenario before the end, you will have to bring the Scenario dialog box back
(via theScenariooption under the MPS main window’s Control menu).

24.3.5 Drop TIm

TheDrop TImmenu option in the MPS Control menu allows you to suppress the transmission of
some telemetry temporarily, to simulate errors on one or both channels. The Drop Telemetry dialog
boxes (Figures 2-22 and 2-23) allow you to define how much telemetry to drop on which
channel(s).

Drop Telemetry — Spacecraft 5im Mode

| Channel 1

Mo. W CDUs to drop Ei | IE

| 0] 4 | Cancel | Help

Figure 2-22. Drop Telemetry Dialog Box (Spacecraft Simulation Mode)

38



Drop Telemetry — EDOS 5im Mode

[T Channel 2

MNo. EDUs to drop 1{31 | IE

| 0] 4 | Cancel | Help

Figure 2-23. Drop Telemetry Dialog Box (EDOS Simulation Mode)

To drop telemetry, you must first start telemetry on the channel(s) on which you want to drop it.
(See Section 2.4.3.1 for details.) The check buttons for channels 1 and 2 indicate the channels for
which you are going to change the dropping of telemetry. In spacecraft simulation mode, you can
set or change the number of VCDUs to drop. In EDOS simulation mode, you can set or change the
number of EDUs to drop.

To simulate dropped VCDUs, MPS overwrites the CADU frame sync pattern in the specified
number of outgoing VCDUSs, causing a dropout at the receiving end. To simulate dropped EDUs,
MPS simply omits the transmission of the specified number of EDUs.

The Drop Telemetry dialog box reflects the channels on which telemetry is being generated: If
telemetry is not being generated on a channel, the area of the dialog box for that channel is dim. To
change the number of units for a channel, click on the check button for that channel and then use the
“No. [VCDUs/EDUSs] to drop” spinner. (See Section 1.3.6.4 for details on the use of spinners.)

Note: To change the number of units, WdUST click on the check button for the channel.

To drop the specified number of units (and close the Drop Telemetry dialog box), cliidk.omo
close the dialog box without saving changes to the drop numbers, citknmel

2.4.3.6 User Command

TheUser Commananenu option in the MPS Control menu allows you to enter into the User
Command dialog box (Figure 2-24) one of a set of predefined commands to control certain MPS
functions.

This release provides for a number of user commands, as described in Appendix C.
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User Command

Enter Command

[ |

| OK | Cancel

Figure 2-24. User Command Dialog Box

2.4.3.7 Log Commands

ThelLog Commandmenu check button in the MPS Control menu allows you to initiate and
terminate command logging. This capability operates in both Spacecraft simulation mode and
EDOS simulation mode. MPS automatically creates the command log file on the MVME-177
under the subdirectory of your home directory that contains the current PDB. (The name of the
command log file is “COMMAND.CLTU”.) MPS then begins logging received spacecraft
commands into the command log file.

To stop command logging and close the command log file, deselettape&€oOmmandscheck
button in the Control menu. You can view this log file using the PDOS “sf” command on the
MVME-177 or can transfer it via ftp to a personal computer and view it with an ASCII text editor.

2.4.3.8 Log Telemetry

ThelLog Telemetrynenu option in the MPS Control menu allows you to initiate and terminate
telemetry logging on one or both channels, and to save (copy) the telemetry log(s) to disk. Full
telemetry logging is available only in spacecraft simulation mode; in EDOS simulaton mode you
can use the RB files function to accomplish some level of EDU logging [see Section 2.4.3.9].)

After you have selectddog Telemetryrom the MPS Control menu, select Channel 1, Channel 2,
or Both from thd_og Telemetrgascade menu (Figure 2-25).

When telemetry logging is inactive on at least one channefttreoption is available in thieog
Telemetrycascade menu, and the inactive channel(s) are availableStath€hannetascade

menu (Figure 2-26). To start telemetry logging, selecEthet option and then select one or both
channels from th&tart Channetascade menu. When you start telemetry logging, MPS begins
logging telemetry to a special area of memory, the dynamic random access memory (DRAM) card.
MPS logs telemetry to memory instead of to disk to avoid slowing down the simulation.

When MPS is logging telemetry on one or both channelstiygoption is available in thieog
Telemetrycascade menu, and the active channels are availableStofihn€ hannetascade menu
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Channel 1

Channel 2

Figure 2-25. Log Telemetry Cascade Figure 2-26. Log Telemetry Channel Cascade
Menu Menu (Start, Stop, and Copy)

(Figure 2-26). To stop telemetry logging, selectSh@poption and then select one or both
channels from th&top Channetascade menu.

When telemetry logging has been started and stopped on one or both chan@elgy tyion is
available in thd.og Telemetryascade menu, and the stopped channel(s) are availableCoghe
Channelcascade menu (Figure 2-26). To copy (save) the current contents of the telemetry log file
to disk for viewing, select theopyoption and then select the channel whose log is to be saved.
MPS automatically creates the telemetry log file(s) on the MVME-177 under the current PDB
subdirectory of your home directory (e.g., 10:/integ/release150/PDB19). MPS gives these files the
names “chl_vcdu_log.dat” for channel 1 and “ch2_vcdu_log.dat” for channel 2.

A telemetry log file can be viewed using the PDOS fdump utility on the MVME-177, or it can be
transferred (via ftp) to a personal computer and viewed with a binary file editor.

2.4.3.9 RB Files

TheRB Filesmenu option in the MPS Control menu allows you to start or stop the generation of
rate-buffered data as a result of EDU transmission. (This option is available only in EDOS
simulation mode.)

After you have selectddB Filesfrom the Control menu, select Start, Stop, or Copy fronRtBe
Files cascade menu (Figure 2-27), then Channel 1, Channel 2, or Both fr&B thikes Channel
cascade menu (Figure 2-28).

Channel 1

Channel 2

Figure 2-27. RB Files Figure 2-28. RB Files Channel Cascade
Cascade Menu Menu (Start, Stop, and Copy)
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When RB file generation is inactive on at least one channeftéreoption is available in thRB
Files cascade menu, and the inactive channel(s) are availableStath€hannetascade menu
(Figure 2-28). To start rate-buffered file generation, selec$tdwtoption and then select one or
both channels from th&tart Channetascade menu. When you start RB file generation, MPS
begins storing the RB data to a special area of memory, the dynamic random-access memory
(DRAM) card. MPS logs RB file data to memory instead of immediately to disk, to allow the
simulation to execute as quickly as possible.

When MPS is generating RB files on one or both channelSttpoption is available in thBB

Files cascade menu, and the active channels are availableStofn€hannetascade menu (Figure
2-28). To stop RB file generation, select 8tepoption and then select one or both channels from
the Stop Channetascade menu.

When RB file generation has been started and stopped on one or both chan@elgy tpion is
available in thdRB Filescascade menu, and the stopped channel(s) are availableCiophe
Channelcascade menu (Figure 2-28). To copy (save) the current contents of the RB file(s) to disk
for viewing, select th€opyoption and then select the channel whose log is to be saved. MPS
automatically creates the RB file(s) on the MVME-177 in the current PDB subdirectory of your
home directory. RB files for channel 1 have the Unique File Number field of the file name indexed
from 0 to 10; channel 2 RB files have the Unique File Number field indexed from 11 to 20. These
names conform to the file naming conventions defined in Section 5.4.1 of the Interface Control
Document (ICD) between EDOS and the EOS Ground System (EGS) elements.

MPS creates RB files and stores them in the data base directory from where MPS is running (e.qg.,
“10:/integ/release140/PDB14”). You can use ftp to transfer any RB file to a destination of your
choice. To transfer the file, open a new terminal window from the MVME-187 (the laptop is not
needed for this), run the ftp utility, use the mouse to select the RB files to be transferred, and use the
UNIX “touch” command to create a signal file. Table 2-2 shows the steps for transferring RB files.
(Substitute the current MVME-177 IP address for the address shown in this table.)

The EDU data that MPS transmits in real time are also written to an RB file when the RB Files
option is enabled. These EDU and RB file data are almost identical (the exception being that in the
RB file the playback data bit is set in the EDOS Service Header of every EDU logged). Thus, RB
file generation provides some support for logging transmitted EDUs. With this function you can
simulate the creation of overlapping data transmitted to the EOC, first as real-time EDU
transmission and later as transmission of an RB file, optionally containing some of the same packet
data. If you don’t want the real-time data to go to the EOC, either select another LAN to receive the
data or change the destination to a non-EOC IP address or UDP port.
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1. Open new terminal (click right mouse button) and establish ftp session:

> ftp

> open 198.118.198.66 OR MVME-177 IP address for MPS#1
open 198.118.197.69 MVME-177 IP address for MPS#2

> userid:soc, password:soc userid/password for either MPS

> cd <your path> location of RB file

> bin file is binary

>Is *.RBD display list of RB files

> get <filename> use mouse to select file

> bye end ftp session

2. From the console, create signal file:

> touch <filename>.XFR use mouse to select file name

3. Then ftp files to their destination:

> ftp

> connect <your destination> establish ftp session

> <userid> <password> enter your userid, password
> bin files are binary

> put <RB file name> RB file ((RBD)

> put <signal filename> signal file (.XFR)

> bye end ftp session

Table 2-2. Procedure for Transferring Rate-Buffered Files

2.4.3.10 Set Time

The Set Timanenu option in the MPS Control menu allows you to set both spacecraft time and
UTC. The Set Time dialog box (Figure 2-29) allows you to set individual components (from year
to second) of each of these times.

MPS initializes both UTC and spacecraft time to the time given by the system clock on the MVME-
187 component of MPS, and it is these values that appear in the time fields each time you bring up
this dialog box. To change a time unit, either edit the value in the text field or use the up and down
arrows on the field’s right side. (See Section 1.3.6.4 for details on the use of spinners.)

To establish your changes to the spacecraft or UTC time, click @etipeishbutton for that time.
To reset a time to the current system time on the MVME-187, click on that freeé&t
pushbutton.

To close the Set Time dialog box, click Glose
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Figure 2-29. Set Time Dialog Box

2.4.3.11 Set Pkt Seq Cnt (Packet Sequence Counter)

The Set Pkt Seq Cmhenu option in the MPS Control menu allows you to set the packet sequence
counter in the packet primary header to a value from zero to 16,383 for each telemetry channel
(Figure 2-30). To change the packet sequence counter value for a channel, either edit the value in
the text field or use the up and down arrows on the field’s right side. (See Section 1.3.6.4 for details
on the use of spinners.)

Set Packet Sequence Counter

Channel 1 Packet Sequence Counter

I Set

Channel 2 Packet Sequence Counter

| Close | Help

Figure 2-30. Set Packet Sequence Counter Dialog Box
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To establish your changes to the packet sequence counter for a channel, clicRaeipdsabutton
for that channel.

To close the Set Packet Sequence Counter dialog box, cliClosa

2.4.4  MPS Configure Menu Functions
The MPS Configure menu options allow you to configure MPS processing in various ways.
2441 Packet Format

ThePacket Formamenu option in the MPS Configure menu allows you to configure the formats of
the telemetry packets that MPS generates. The Packet Format Configuration dialog box (Figure 2-
31) allows you to specify the data type and encoding for each telemetry output channel, and to set
header field corruption flags.

For data type, selektK for housekeeping datBl&S for health and safety dataiag 1K or
Diag 16K for diagnostic data, @tandby for standby data.

For encoding, sele®/S for Reed-Solomon encoding. To corrupt or cancel Reed-Solomon
encoding, select or deselect tBerrupt check button next to tHe/S radio button (this causes the
R/S portion of the VCDU to be calculated incorrectlyagtion The optionDiff, for differential
encoding, an€onv, for convolutional encoding, exist for future use. Selecting one of these will
only disable Reed-Solomon.)

To corrupt a header field, select the check button for that header field. MPS corrupts four fields by
setting them to erroneous values, as shown in Table 2-3.

Spacecraft ID 3A

VCID 7

Header ptr 3 (first header pointer in VCDU)
Version 3 (version number in VCDU)

Table 2-3. Erroneous Values for MPS Packet Format Corruption

To cancel the corruption of a header field, deselect its check button.

To configure the packet formats and close the dialog box, cli€onTo close the dialog box
without making any changes to the packet format configuration, clicaocel

MPS places dump data in the telemetry Diagnostic 1K and Diagnostic 16K formats. You may
dump via either the | channel (Channel 1) or the Q channel (Channel 2), but not at the same time. If
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Facket Format Configuration

Channel 1 Channel 2

Data Type - Data Type
 HE | HE
“~HAES SHAES
“* Diag 1K ™ Diag 1K
“* Diag 16K “* Diag 16K
“* Standby | 7 Standby

— Encoding — Encoding

. Diff | . Diff

“* Conv [ e
> RIST Corrupt RIS [ Corrupt |

i Cormupt Header Fialds _
_1SCIDy _| Header Pir

_IWCID _| Wersion

i Cancel Help i

]

Figure 2-31. Packet Format Configuration Dialog Box

you select a diagnostic format for both channels, MPS will use the Q channel (Channel 2). To
dump data to the | channel only, set the packet format for the Q channel to HK, H&S, or Standby.

2442 Command

TheCmdmenu option in the MPS Configure menu allows you to change the configuration of MPS
command reception. MPS uses different command configurations in its two simulation modes.
When you choos€md MPS automatically displays the dialog box for the current simulation mode.

24421  Spacecraft Simulation Mode

The Command Configuration — Spacecraft Sim Mode dialog box (Figure 2-32) allows you to select
the HSIO card for the communications mode being used in the simulation.
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Command Configuration — Spacecraft Sim Mode

Commrt:lni(i:ations Physical Line Header Validation (hex)
o8e RS 422 ATTL
A GN Source 2
HSIO Card—
ol 20
GN |7VA AB Dest 2C

v DSN DSID 200

PCM Mode ————
7~ WGS |7A NRZ-L .- NRZ-M MTYP 2000

Figure 2-32. Command Configuration - Spacecraft Sim Mode Dialog Box

In spacecraft simulation mode, MPS can accommodate four communications modes. However,
AM-1 requires only the Space Network (SN) mode, and you should use this one with MPS.

To specify SN communications mode, click on $i¢radio button in the “Communications Mode”
group. The Header Validation area will be dim because SN mode does not involve any
transmission headers added to the serial data stream.

To use the specified command configuration and close the dialog box, clizK off o close the
dialog box without using or saving any configuration changes you have made, dickoel

244272 EDOS Simulation Mode

The EDOS simulation mode command formats are simpler than for spacecraft simulation mode.
The Command Configuration — EDOS Sim Mode dialog box (Figure 2-33) allows you to set the
validation individually for each field in the EDOS ground message header attached to the EOC
command data blocks. After you turn on validation for a field, enter the value that the field is
expected to have.
The header validation information involves five fields:

» Source identification code for the originator of the message (e.g., 1=EDOS, 4=EOC)

» Desination: identification code for the recipient of the message

» S/C ID: spacecraft identification for mission associated with this message (hex 42=AM-1)
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Command Configuration — EDOS Sim Mode

EDOS Ground Message Header Validation

[T Source
[T Dest
[T s/cCID

[~ Msg Type

[~ Seq No.

Figure 2-33. Command Configuration - EDOS Sim Mode Dialog Box

* Msg Type: unique identifier for message, message format indicator (3=command data block)
» Seq No:. one-up counter (to 65,535) per source identification; assigned by message originator

Section 5.1.2.1 of the EDOS-EGS ICD provides more complete descriptions of these fields.

To turn validation on or off for a specific field, click on the check button to the left of the field

name. Into each text field, enter the expected value in hexadecimal. MPS will compare these
values against the respective fields in incoming command data blocks. If the actual value does not
match the expected value, MPS adds an error message to the system log and processes the
command anyway.

To use the specified command configuration and close the dialog box, clizK off o close the
dialog box without using or saving any configuration changes you have made, diekoel

2443 CMD Validation

TheCmd Validationmenu option in the MPS Configure menu allows you to control command
validation. The Command Validation dialog box (Figure 2-34) provides for turning six command
validation options on or off.

To turn on all the available validation options that are relevant to the current simulation and
transmission modes, click on tBet All pushbutton. To turn them all off, click &@lear All.
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— Command Validation

[~ Frame [~ Transfer Frame error control
[~ FARM [ Code Block error control
[ Packet header [ Command Block header

[~ Segment header

I Set All Clear All
’ OK | Cancel

Figure 2-34. Command Validation Configuration Dialog Box

To validate the various CLTU transfer frame header fields (frame length, version number,
spacecraft ID, VCID, bypass flag, and control command flag) click oRrdmae check button.

To validate the CLTU frame sequence number, click ofr&kigM check button.
To validate the CLTU packet length, click on thacket Headercheck button.
(The Segment Headeicheck button is not used in MPS.)

To validate the CLTU transfer frame error control (TFEC), click orTtia@sfer Frame error
control check button.

To validate the CLTU code block error control bits, click on@loele Block error control check
button. The Code Block validation option is available only when MPS is operating in spacecraft
simulation mode and in GN, DSN, or WGS communications mode (see Section 2.4.4.2.1). This
check button is dim otherwise.

To validate the Nascom 4800-bit block header, click orCinmmand Block headercheck button.

To use the specified command validation configuration and close the dialog box, dhék ofo
close the dialog box without using or saving any changes you have made to the configuration, click
on Cancel

2444 CLCW

The CLCWmenu option in the MPS Configure menu allows you to override the current value of the
CLCW. The CLCW Configuration dialog box (Figure 2-35) allows you to set or reset individual bit
values of the third CLCW octet or to enter a hexadecimal value for any of the four CLCW octets.
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Configure CLCW

Flags
_I No RF

| No bit lock

| Lockout

| Wait

_| Retransmit

| Cancel ’ Help

Figure 2-35. CLCW Configuration Dialog Box

Use the left side of the CLCW Configuration dialog box to set or clear individual bit values (CLCW
flags) separately. To set a flag (bit = 1), select the respective check button; to clear a flag (bit = 0),
deselect its check button.

Use the right side to enter hexadecimal values for any of the four CLCW octets. For the first octet,
the last two bits are considered spares in the actual spacecraft implementation. MPS ignores any
value you enter for these bits and sets them to zero.

When the bit flag settings and 3rd octet values differ, MPS will use the last settings/value you
entered and will change the corresponding value/settings to match. When you set or clear a flag, the
3rd octet value will change to correspond to the settings. When you enter a value for the 3rd octet,
the flags will be set or cleared to reflect the 3rd octet value you have entered. (The correspondence
between the toggled bit variables and CLCW field names is documented in Section 5.5 of the
EDOS-EGS ICD.)

To configure the CLCW flags and octets as indicated, clicRidn To cancel your modifications
without making any changes, click @ancel

2445 HSIO Card

TheHSIOmenu option in the MPS Configure menu allows you to configure one or both of the
High-Speed Input/Output (HSIO) cards, which are used to transmit telemetry and receive
commands in MPS’s spacecraft simulation mode. The HSIO Configuration dialog box (Figure 2-
36) allows you to set features of output for HSIO cards A and B.
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HSIO Cnfiguration

HSIO Card A HSIO Card B

Input PCM Code Input PCM Code
|7VNHZ—L /~ NRZ-M |7VNFIZ—L 7/~ NRZ-M
Frame Sync lacffcld Frame Sync lacffcld

Sync Mask fEffffff Sync Mask ffffffff

Output PCM Code Output PCM Code
|7VNFIZ—L />~ NRZ-M |7VNFIZ—L />~ NRZ-M

ocwW 7 OCW 7

| QK ’ Cancel g

Figure 2-36. HSIO Card Configuration Dialog Box

Currently, MPS ignores any changes you make to the HSIO input features. This involves all the
fields in the top half of the HSIO Configuration dialog box — Input PCM Code, Frame Sync, Sync
Mask, and input control word (ICW). Instead, to configure the HSIO card selected for input, you
should use the Command Configuration - Spacecraft Sim Mode dialog box (Figure 2-32, Section
2.4.4.2.1).

To configure the HSIO cards for telemetry output, set the output PCM code by clicking on the
NRZ-L or NRZ-M radio button. Normally, this is all you will need to do, because selecting the
PCM code sets appropriate bits in the output control word (OCW) so that you do not need to do it
manually.

Because errors in the settings will produce unpredictable results, it is not advisable to adjust the
OCW. However, if you do need to change it, use the bit settings listed in Table 2-4, below. To set
the OCW for HSIO output, enter the hexadecimal values into the text field. The default value for
NRZ-L output data is x0007; for NRZ-M, x0207. The default settings are restored when the
MVME-177 and HSIO cards are rebooted.

For more information, see the HSIO user’s guide.
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Bits1 2 3 4 56738 9 10 11 12 13 14 15 16

0000 0 X X X X X X X x 111
bits 1-5 Always zero
bits 6-8 Selects output code:
000 = NRZ-L 100 = BIO-L
001 = NRZ-S 101 = BIO-S
010 = NRZ-M 110 = BIO-M
bit 9 Selects idle pattern:

0 = zero idle pattern
1 = alternating one-zero output

bits 10-11 Selects clock divisor:

00 = 1x clock divisor
01 = 1x clock divisor
10 = 2x clock divisor
11 = 3x clock divisor

bit 12 Selects odd/even number of frame:
0 = even number
1 = odd number

bit 13 0| = selects MSB data first
1 = selects LSB data first

bit 14 0| = selects byte mode
1 = selects word mode

bit 15 0= runs on FIFO almost empty
1 =runs on FIFO full

bit 16 0|= DMA not used
1 =DMA used

Table 2-4. Bit Settings for the HSIO Output Control Word

To use the specified HSIO configuration and close the dialog box, cli@onTo close the dialog
box without using or saving any changes you have made to the configuration, clekoel

2446 TLM

TheTIm menu option in the MPS Configure menu lets you configure MPS to generate telemetry.
MPS uses different telemetry configurations in its different simulation modes. When you choose
the Tlm option, MPS automatically presents the dialog box for the current simulation mode.

2.4.46.1  Spacecraft Simulation Mode

The Telemetry Configuration — Spacecraft Sim Mode dialog box (Figure 2-37) allows you to
configure each channel to generate telemetry data in spacecraft simulation mode.
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Co mications Mode
/8N /~ GN ~» D5N AAWGS

Channel 1 Channel 2

Clock Source ——— Clock Source ———
|7V Internal  External |7V Internal / External

Bit Rate 200€ Bit Rate 2

|~ Corrupt [ Corrupt

Header Override Header Override

Source

Dest

DSID

MTYP

BFMT

ViD

Source

Dest

DSID

MTYP

BFMT

ViD

’ Cancel ’ Help

Figure 2-37. Telemetry Configuration - Spacecraft Sim Mode Dialog Box

To select a telemetry communications mode, click on the radio button 8Nt{tepace Network).
SN is the only communications mode used for AM-1.

For each channel, specify the clock source and the bit rate and error characteristics.

Data transmission requires a clock to be the source of timing information. To use the internal clock
source, click thénternal check button and enter tB& Rate in number of bits per second. (For
example, for a 16Kbps data format, enter 16000.) MPS can also accept an external clock source,
although cables into the HSIO card would need to be configured. (For assistance with connecting
an external clock source, see the MPS system administrator.)

The bit error rate (BER) is the rate at which telemetry is to be corrupted (i.e., “n” means “invert
every rih bit"). To generate corrupt telemetry, enter a value greater than zero in the “BER” field.
MPS automatically sets ti@orrupt check button to reflect that telemetry is being corrupted.
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Note: To generate corrupt telemetry, do not click onGlerupt check button. You must enter a
BER value. The&orrupt check button will remain unset while the BER value remains zero.

To cancel generation of corrupt telemetry, deselecCtreupt check button or entef” into the
“BER” text field. MPS automatically sets the other (text field or check button) to reflect your
action.

To use the specified telemetry configuration and close the dialog box, cli@K orTo close the
dialog box without using or saving any changes you have made to the configuratioGacloek

24.46.2 EDOS Simulation Mode

Telemetry formats for EDOS simulation mode are simpler than for spacecraft simulation mode.
The Telemetry Configuration — EDOS Sim Mode dialog box (Figure 2-38) allows you to configure,
for each channel, the overrides for the EDOS Service Headers (ESHS).

Telemetry Configuration — EDOS 5im Mode

EDOS Service Header Qverrides

Channel 1 [~ Test Channel 2 [~ Test

I Seq Count Discrepancy I Seq Count Discrepancy
I~ Playback Data I~ Playback Data

[~ CRC Failure [~ CRC Failure

[ S5C Discontinuity [ S5C Discontinuity

I~ Packet Length Error I~ Packet Length Error

I~ Packet Fill Indicator I~ Packet Fill Indicator

I~ Recovery Flag I~ Recovery Flag

Figure 2-38. Telemetry Configuration - EDOS Sim Mode Dialog Box

The EDOS Service Header is defined in the EDOS-EGS ICD. For each telemetry channel, you can
set and unset eight of the one-bit indicators contained in the ESH. In addition to the test data
indicator, you can use this dialog box to set seven one-bit fields: source VCDU sequence counter
discontinuity (item 5 in the ESH), playback data indicator (item 6), CRC failure indicator (item 9),
path SDU source sequence counter (SSC) discontinuity (item 10), packet length error (item 11),
packet fill indicator (item 12), and recovery processing indicator (item 7). A header bit field will
have a value of 1 if its check button is selected; it will have a value of O if its check button is not
selected.
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MPS also has a set of user commands to adjust the Reed-Solomon error control flag (item 17) in the
ESH of MPS packets. (See Appendix C.2 for details.)

To use the telemetry configuration and close the dialog box, cli€anTo close the dialog box
without using or saving any telemetry configuration changes you have made, dickocel

24.4.7 TLM Packet

TheTlm Packetmenu option in the MPS Configure menu allows you to set or override specific
telemetry values. At initialization, MPS sets all discrete and analog telemetry parameters to specific
values, using information taken from the PDB (See Section A.4 in Appendix A). The Telemetry
Packet Configuration dialog box (Figure 2-39) allows you to change some specific telemetry values
without having to create or run a scenatrio file, or to set a value in all telemetry packets by offset.

Telemetry Packet Configuration s |

Set by Parameter
Mnemonic AST_IR_M_MPSA_OUT

Set by Location
APID ——

v HK

Byte Offset Length

Value v Bit

Ha S N Byte

~ Diag 1K
/~ Diag 16K
/> Standby

Bit Offset
~ Word

/* Long word

Figure 2-39. Telemetry Packet Configuration Dialog Box

Use the upper area of this dialog box to set the value of a specific telemetry parameter. Enter the
mnemonic name of that parameter into the “Mnemonic” field, and enter the parameter’s desired raw
value (in hexadecimal) into the “Value” field. To set that value for the parameter, click on the

Apply pushbutton. MPS will attempt to set this value in all telemetry packets of all application
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process identifiers (APIDs) in which the specified telemetry mnemonic appears, as defined in the
PDB.

Two messages will appear in the status log area of the MPS main window. The first indicates that
MPS has accepted the request and is searching the PDB for the telemetry mnemonic. The second
messages indicates the results of the search: (1) the update has been completed successfully, (2) the
telemetry mnemonic was not found in the PDB and no update has been performed, or (3) the value
you entered was too large to fit into the field reserved for that telemetry parameter and no update

has been performed. If the telemetry node was not found, it means either that the mnemonic is
somehow missing from the PDB or that there was a typographical error in your entry.

You may set 1750A parameters either via the Telemetry Packet Configuration dialog box
(hexadecimal values) or via the U_SET1750 user command (floating point; see Appendix C).
However, there are two limitations to using the dialog box. First, MPS performs no error checking
on parameters you set this way. For example, disallowed numbers such as 0x00000F, which
translates to zero times two to the 16th power, may be entered and will not be caught. Second, you
may use the dialog box only to set the first 32 bits of a 48-bit parameter; the remaining 16 bits are
not defined. To set all 48 bits, yowstuse the user command.

Alternatively, you can use the lower area of the dialog box to set a value by specifying a particular
location in which the value will be placed. This method of setting telemetry parameter values is not
recommended, however. The offsets of the telemetry parameters change from one major frame to
the next, and most telemetry parameters do not appear in all major frames. These factors make it
very difficult to match the location with the desired parameter.

To select an APID, click on one of the radio buttbis (housekeepingh&S (health and safety),
Diag 1K or Diag 16K (diagnostic, depending on rate),Standby. Enter decimal values for the
byte and bit offsets from the beginning of the CCSDS packet header, and enter the desired
hexadecimal value for the telemetry parameter in the “Value” field.

Specify the length of the data area into which the value is to be placed. To select the length, click
on theBit, Byte, Word (2 bytes), oL.ong word (4 bytes) radio button. To set that value for the
selected location, click on thgply pushbutton. MPS will insert this value into all major frames

of the telemetry APID selected at the offset given, regardless of whether telemetry parameter
information is present. BecauBgte offsetandBit offset begin at zero, you can use this function

to set packet header values. (Bit offset is used only wheBitthength is selected.)

An explanation oBit offset andBit length: Although the EOS-AM1 project defines telemetry
parameter positions in bits from the beginning of the packet (counting from 1), hardware constraints
require MPS to define offsets in bytes and bits (counting from 0). Further, the MVME-177 and the
C language compiler count bits from the rightmost (least significant) bit of a byte. The formula is:

Byte offset = (integer part of offset- 1)/ 8
Bit offset = 7 — ((remainder of offset / 8) * 8)
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For example, to set bit 114 of the packet, divide 113 by 8 to get the byte number (14), then multiply
the remainder (0.125) by 8, and subtract that result from 7 to get the bit number (6). Enter the
values obtained intByte offsetandBit offset.

If you set a value by one method (e.g., mnemonic) and then set the same value by the other method
(e.g., packet location), MPS uses the most recent setting.

You can use the Telemetry Packet Configuration dialog box to modify any number of telemetry
values. Every time you click thpply pushbutton, MPS accepts the value you have just entered,
and you are free to enter another parameter value by name or position.

Note: To use a telemetry value you've entered,MalSTclick on Apply before closing the dialog
box. If you close the dialog box or enter another parameter name without clickéupgplynfor a
parameter value you've entered, MPS ignores the previously entered value.

To close the dialog box, click dblose

2448 Spacecraft Buffer

The SC Buffermenu option in the MPS Configure menu allows you to set values for specific
locations in the spacecraft buffer, an area of simulated spacecraft memory that is used for table or
memory loads. The Spacecraft Buffer dialog box (Figure 2-40) allows you to set a value within the
table or memory load (whichever is being used in the current simulation).

Spacecraft Buffer Configuration o

Byte Offset Length

nee | Value Bit

Byt
Bit Offset s DYLE
~ Word

“* Long word

Figure 2-40. Spacecraft Buffer Configuration Dialog Box

The byte and bit offsets, value, and length are analogous to those in the Telemetry Packet
Configuration dialog box (Section 2.4.4.7). Enter the desired numbers into the text fields (offsets in
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decimal, values in hex) and click on the radio button corresponding to the length of the spacecraft
buffer location. To set the specified value and configure the spacecraft buffeApmbigk

You can use the Spacecraft Buffer Configuration dialog box to modify any number of locations in
the spacecraft buffer. Every time you click thgply pushbutton, MPS accepts the value you have
just entered, and you are free to enter another buffer location value by position.

Note: To use a buffer location value you've entered,MIST click on Apply as soon as you
enter the value. If you close the dialog box or specify another buffer location without clicking on
Apply for a value you've entered, MPS ignores the previously entered value.

To close the dialog box, click dblose

2.4.49 Orbit Modeling

TheOrbit Modelingmenu option in the MPS Configure menu allows you to start and stop selected
modeling functions for an identified telemetry parameter. The Orbit Modeling dialog box (Figure
2-41), allows you to change the association between the orbit modeling algorithms and one or more
telemetry parameters (except for 1750A parameters, which cannot be modeled). Modeling for any
number of parameters can be activated and/or configured while the Orbit Modeling dialog box is on
the screen.

The “Activate” section of the Orbit Modeling dialog box allows you to start and stop parameter
modeling. To start modeling for a parameter, enter the mnemonic name of that parameter in the
“Parameter Mnemonic” field and click @tart. To stop modeling for a parameter, enter its
mnemonic name and click @top or press the <Return> key.

To start or stop modeling for all parameters, enter “ALL” into the parameter mnemonic field and
click on the relevant pushbutton.

Note: The Parameter Mnemonic fields are not case sensitive: Because parameter mnemonics must
be in all upper case, MPS converts to upper case any lower case characters you type. For example,
you may enter “all” or “ALL,” or even “All,” and MPS will apply the start or stop to all parameters.

The Configure section of the dialog box allows you to configure modeling for one parameter at a
time. Each parameter has a default table, function, and/or static value, which is given in the input
rules to the modeling data base generator (see Appendix B) and which will be used by default.

To override the default setting for the parameter, click oi®Othexride radio button. The modeling

Type area becomes accessible. To use a table or function to model the parameter’s value, click on
theTable or Function radio button; then either enter the table or function name in the text field or
click on the ellpisis.(.) button for a list of available tables or functions (Figures 2-42 and 2-43),
select the table or function name from the list, and @ik To use a static value to model the
parameter’s value, click on tigtatic ratio button and enter the value in the text field.
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Activate
Parameter Mnemonic EP S_E?R_BBAT_?AE:

Configure Setting
Parameter Mnemonic EP S_‘.?R_BBET_‘IPE S Default

Type
. ~ Override

/~ Table

/* Function

- Static le |

| Table
EPSP_VHR_BUS_FLRNG_A_TABLE
EPSP_TH_SAD_HOUSING_TABLE

Figure 2-42. Orbit Modeling Figure 2-43. Orbit Modeling
Table Dialog Box Function Dialog Box

Note: To give you the most current lists of modeling tables and functions. MPS generates these
lists when you bring up the Orbit Modeling dialog box. If you click on an ellipsis button for a table
or function list that isn’t ready yet, MPS displays a “Wait” dialog box (Figure 2-44). If this
happens, just cliclOK, wait a few seconds, and try again.
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— W ait

Figure 2-44. Orbit Modeling Wait Dialog Box

To configure the specified parameter in the Orbit Modeling Dialog Box (Figure 2-41)Aqgipdi.

Note: To use a modeling configuration you've entered, MOWET click Apply before closing the
dialog box or entering a value for another location. If you close the dialog box or enter another
parameter name without clicking épply for a modeling configuration you've entered, MPS
ignores the previously entered configuration.

To set the same modeling configuration for all parameters, enter “All” into the parameter name field
and enter the modeling configuration information.

To close the dialog box, clidklose

Note: The MPS orbit modeling process takes as its input modeling a set of configuration file, or
orbit modeling data base. The modeling data base files that support this function reside on the
MVME-177, and are provided by the flight operations team. MPS does not enable you to modify
the modeling data base files themselves; these are generated off line via the modeling data base
generator (see Appendix B). A telemetry parameter may be modeled only after it and its associated
tables or functions have been included in this data base.

2.4.4.10 Network M/C Mode

TheNetwork M/C Modemenu option in the MPS Configure menu allows you to set the multicast IP
addresses and ports according to the network multicast mode. The selectable modes are
Operational, Test, and Training/Simulation. For each multicast mode, MPS reads in a set of IP
addresses and ports from system files, to use in transmitting telemetry and receiving commands in
EDOS simulation mode.

When you select a mode, MPS assigns the appropriate IP addresses and ports for that mode.

The default network multicast mode is Operational.

245 MPS Monitor Menu Functions

The MPS Monitor menu provides functions for monitoring various aspects of the simulation.
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Some of the monitoring options require more information from you before MPS can start the
monitoring; these use a setup area or dialog box for you to define the monitoring before they begin.
The other options begin the monitoring immediately.

Any delay in displaying monitored data is due to the fact that the MPS user interface process (which
displays the monitored data) must communicate with the monitoring process, and the two processes
execute on different platforms (the MVME-187 and -177). All of the MPS monitoring functions
display the appropriate type of Monitor dialog box as soon as they begin receiving the monitored
information from the MVME-177.

245.1 CMD/TLM

Each Monitor dialog box displays a hexadecimal dump of the data being monitored, and the dialog
box’s title reflects the specific type of data being monitored (e.g., “Command” in Figure 2-45).

24511 Command

To monitor commands, sele€MD/TLM menu from the Monitor menu (Figure 2-9) and then
Commandrom theCMD/TLM cascade menu (Figure 2-10). MPS displays the commands in the
Command Monitor dialog box (Figure 2-45) at the rate at which it receives them from the EOC.

s Monitor Command 2 |

Time tag: [10:56:23

eb9000a9 0010005c 1000cO00 OOODO3bO 21401e54 3¢295555
55dd5555 55555555

Figure 2-45. Monitor Commands Dialog Box

To close the Command Monitor dialog box and stop command monitoring, cliClose

24512 CLCW

To monitor CLCWSs, selec@MD/TLM menu from the Monitor menu and thehCWfrom the
CMD/TLM cascade menu (Figure 2-10). MPS displays the four CLCW octets in the CLCW
monitor dialog box (Figure 2-46) at the CLCW update rate.

To close the CLCW Monitor dialog box and stop CLCW monitoring, clicklmse
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e Monitor CLCW <]

Time tag: [10:56:23

Figure 2-46. Monitor CLCW Dialog Box

245.1.3 Parameter

To monitor a telemetry parameter, selédD/TLM menu from the Monitor menu and then
Parameterfrom theCMD/TLM cascade menu (Figure 2-10). MPS displays the Monitor Parameter
dialog box (Figure 2-47), to collect parameter monitoring setup information and display the
telemetry parameter’s value as it changes.

— Monitor Parameter ]

Mnemonic EPS_VR_BBAT_VA

Time tag: [10:56:23 Value le

| Close ’ Help

Figure 2-47. Monitor Parameter Dialog Box

Into the “Mnemonic” text field, enter the mnemonic of the telemetry parameter to be monitored. To
start monitoring that parameter, click on 8tart pushbutton. MPS displays the parameter’s value
and updates the display as simulator changes the value, indicating in the “Time” field the time of
the most recent change in the parameter’s value.

To stop parameter monitoring, click on tB®p pushbutton. (Note: To start monitoring a different
parameter, you must first stop monitoring the current parameter. Only one parameter can be
monitored at one time.)

62



To close the Parameter Monitor dialog box, click3dase This will also stop telemetry parameter
monitoring if it is active.

Note: If you have requested monitoring of a 1750A parameter, MPS will display the value of this
parameter in hexadecimal in the Monitor Parameter dialog box and in floating point in the status log
area of the MPS main window (see section 2.2.1).

24515 VCDU

To monitor VCDUSs (available only in spacecraft simulation mode), sERI&/TLM menu from

the Monitor menu and the'CDU from theCMD/TLM cascade menu (Figure 2-10). MPS displays
the VCDU Monitoring Setup dialog box (Figure 2-48) to collect VCDU monitoring setup
information.

VCDU Monitoring Setup

_| Channel 1

Refresh Rate I5 | IE

| 0K | Cancel | Help

Figure 2-48. VCDU Monitoring Setup Dialog Box

To specify that a channel is to be monitored, click on the check button for that channel. Use the
“Refresh Rate” spinner to change the refresh rate for the channel to be monitored (the default rate is
specified in the MPS initial parameters file). (See Section 1.3.6.4 for an explanation of how to use
spinners.)

To start monitoring VCDU on the specified channel, clickad6. To cancel VCDU monitoring,
click onCancel

During VCDU monitoring, MPS displays the VCDUs as they are monitored, using one or two
VVCDU Monitor dialog boxes (Figure 2-49), depending on the number of channels monitored. The
VCDU information is updated at the specified refresh rate in each VCDU Monitor dialog box.

To stop monitoring VCDU for a channel and close the respective VCDU Monitor dialog box, click
on Closein the VCDU Monitor dialog box for that channel.
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Figure 2-49. VCDU Monitor Dialog Box

24516 EDU

To monitor EDUs (available only in EDOS simulation mode), s&l&tD/TLM in the Monitor

menu (Figure 2-9) and th&DU from theCMD/TLM cascade menu (Figure 2-10). MPS displays
the EDU Monitoring Setup dialog box (Figure 2-50) to collect additional EDU monitoring setup
information.

To specify that a channel is to be monitored, click on the check button for that channel. Use the
“Refresh Rate” spinner to change the refresh rate for the channel to be monitored (the default rate is
specified in the MPS initial parameters file). (See Section 1.3.6.4 for how to use spinners.)

To start monitoring EDU on the specified channel, cidk. To cancel EDU monitoring, click
Cancel

EDU Monitoring Setup

[T Channel 1 _| Channel 2

Refresh Rate I5 | IE

Refresh Rate g

Figure 2-50. EDU Monitoring Setup Dialog Box
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During EDU monitoring, MPS displays the EDUs as they are monitored, using one or two EDU
Monitor dialog boxes (Figure 2-51), depending on the number of channels monitored. The EDU
information is updated at the specified refresh rate in each EDU Monitor dialog box.

| (s
e Monitor EDU: Channel 1 a5l )

lactfcld 4a811ae9 360007/tf clc2c3cd cdHecbefc8 c9cacbece
2e2f300371 32333435 36373839 3a3b3c3d 3e3f4041 42434445
46474849 4aidbidcadd A4cHf5051 52535455 56575859 5a5b5e5d
T6777879 7aibicid 7e7f8081 82838485 86878889 8aB8b8c8d
8819091 B8O028881f £18fc3b2 bitO425fc ce225d5c

2dfa/4fb 79e3363e 623b3136 2ealZcaf4

Figure 2-51. EDU Monitor Dialog Box

2452 Command Status

TheCommand Statusption in the MPS Monitor menu allows you to monitor various aspects of
command reception. The Command Status dialog box (Figure 2-52) allows you to monitor bit
fields within the current CLCW, the number of commands received, and the current count of
command errors. It also provides Table and Memory load and dump information.

The Command Status Monitor dialog box shows the following information:
CLCW information:

« Command counter — number of commands received since the last time the CLCW was
configured (via th&€LCWoption in the Configure menu).

« Command errors — number of command errors detected since the last time the CLCW
was configured (via thELCWoption in the Configure menu).
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Figure 2-52. Command Status Monitor Dialog Box

Spacecraft buffer load/dump information:
» CRC — cyclic redundancy check, a parity verification indicator
* Dump operations — status of dump simulation
- 0 -disabled
1 - enabled
2 - in progress
3 - completed

Stored command information:

» Commands loaded — number of load requests MPS has accepted during the current
session

» Current command — number of commands MPS has executed during the current session
(i.e., sequence number of the last command executed)

To close the dialog box and end command status monitoring, cliCkose
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245.3 TIm Status

TheTelemetry Statusienu option in the MPS Monitor menu allows you to monitor various aspects
of telemetry generation. MPS displays the Telemetry Status — Spacecraft Sim Mode dialog box
(Figure 2-53) or the Telemetry Status — EDOS Sim Mode dialog box (Figure 2-54) to allow you to
monitor telemetry channel transmission statistics and identify the status of active channel(s).

| |
Telemetry Status = Spacecraft Sim Mode <

Time tag: 10:56:23

Data Type Rate YCDU count

Channel 1 1 2000 3000

Channel2 1 2000 3000

Figure 2-53. Telemetry Status Monitor Dialog Box (Spacecraft Sim Mode)

— Telemetry Status — EDOS Sim Mode ]

Time tag: 110:56:23

Data Type Rate EDU count
Channel 1 1 2000 3000

Channel 2 1 2000 3000

Figure 2-54. Telemetry Status Monitor Dialog Box (EDOS Sim Mode)

This dialog box shows the data type, data rate, and total count of data packets (VCDUs or EDUSs)
sent for each channel. In spacecraft simulation mode, MPS displays the VCDU Count; in EDOS
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simulation mode, it displays the EDU Count. If no telemetry is being transmitted on a channel, that
channel’s name is dim and its values are blank.

To stop telemetry status monitoring and close the dialog box, cliCkase

245.4 Network Status

The Network Statusnenu option in the MPS Monitor menu allows you to display (Figure 2-55) the
current network port assignments and IP addresses for telemetry data, commands, and CLCWs used
when MPS is in EDOS simulation mode. This display will update whenever the port assignments

or IP addresses change — for example, when the Network Multicast Mode is changed.

El Natwork Status B

Metwork Assignments

Charnnel 1 Channeal 2

Parts: Ports:

HE 20001 | HE 20010 |

HS 20062 | HS 20011 |
D16 20003 | D16 20012 |
STDBY 20004 | STDBY 20013 |

D1 20085 | D1 20014 |
CLCW 20050 | CLCW 20051
CODA 20056 | COMMAND 20058 |

IP Addresses: IP Addresses: -
TELEMETRY 226.0.0.0 TELEMETRY 226.0.0.0

CODA  226.0.0.0 COMMAND 226.0.0.0 |

Figure 2-55. Network Status Window

To stop network status monitoring and close the dialog box, cli€dase
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2.4.6 MPS Help Menu Functions

The MPS Help menu options allow you to get information about using the MPS main window.

246.1 About MPS

The About MPSmenu option in the MPS Help menu allows you to get help on the MPS main
window in general. When you select this option, the top-level MPS Help window appears (Figure
2-56). To close the MPS Help window, click Gtose

| !
e Command Configuration — EDQAS Sim Mode

Command Configuration — EDOS Sim Mode:

The Command Configuration dialog box for EDOS Simulation mode allows the
operator to enter expected values for fields in the EDOS ground message header
attached to the EOC command data blocks, including source, destination,
spacecraft I, message type, and expected sequence number. The entered values
are compared against the respective fields in incoming command data blocks.

If the actual value does not match the expected value, an error message is
written to the status log. The command is processed regardless of match.

Figure 2-56. MPS Help Window

2.4.6.2 On context

TheOn conteximenu option in the MPS Help menu allows you to get help about a specific area of
the MPS main window. The pointer changes shape to a hand with the index finger extended. To
select the area of the MPS main window for which you want information, click on that area, using
the tip of the index finger as the indicator.
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3 - Considerations in Using MPS with EOC

3.1 Introduction

This section describes some considerations that you should keep in mind when the EOC is being
operated through a connection with MPS.

MPS is a low-fidelity spacecraft simulator. As such, it cannot perform all of the functions of the

EOS-AML1 spacecraft; nor can it perform those simulated functions identically to the spacecratft.
This section highlights two of the key spacecraft processes, briefly discusses how MPS handles
them, and explains their effects on MPS operation in conjunction with the EOC.

3.2 Loads and Dumps

MPS uses a single generic buffer for all memory load and dump operations, as well as for RTCS
simulations. You, the user, are responsible for keeping track of what is loaded.

The following constraints apply to memory loads and dumps:
» The MPS buffer area is 10,000 bytes. You may not initiate a load or dump larger than this.

* MPS dumps data from the start of the buffer for a specified number of bytes. Itignores
addresses, but spacecraft commands must contain correct addresses.

* MPS performs memory loading or dumping for only one remote terminal (RT) user at a time.
If MPS is currently performing a memory load/dump for one RT user (e.g., CTIU1) and
receives from another RT user a command to initiate a memory load or dump (e.g., CTIU2),
MPS will end the load/dump function that is in progress (in this example, CTIU1) and begin
the load/dump initiated by the second user (in this example, CTIU2).

3.3 Stored Commands

MPS simulates execution of stored commands on a timed basis. Command execution is limited to
setting end-item verifiers and displaying session log messages. Command timing is referenced to
UTC vs. spacecraft time. MPS stored-command simulation has the following constraints:
ATC

» Supports execution of 415 commands

* Begins executing as soon as the load is complete; stops when either a Halt pseudo-op is
encountered or all the commands have been executed

» Does not support inhibit ID status
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RTCS
» Supports execution of one RTCS

» Executes RTCSs out of a common memory data/load buffer. If an ATC and an RTCS are to
be executed simultaneously, the ATC must be loaded first

» Does not support inhibit ID or inhibit ID status

This version of MPS processes only those commands that activate a stored command sequence.
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Appendix A — PDB Translation for MPS

A.1 Introduction

The MPS Project Database Translator reformats Project Data Base (PDB) files received from the
EOS-AML1 Project into a format usable by the Multimode Portable Simulator (MPS).

The program is capable of converting the telemetry parameter description and location files, the
command parameter description and submnemonic files, the command end-item verification file,
and the telemetry initial values file.

Note: VME memory limitations require that the MPS simulator be shut down hefore
the MPS PDB translator can be run. Also, the PDB translator can be executef only
from the MVME-177 console.

A.2 Files

Table A-1 lists the files that the MPS PDB Translator, referred to as XPDB, requires as input and
the corresponding files that it produces. The translator runs on the MVME-177 computer, and the
case of the input file names is important. The “xxx” in each file name should be replaced by the
three-character PDB version number.

As the table shows, the creation of end-item verifiers and initial telemetry values requires that the
telemetry node, location record, discrete record, and command descriptor files be present and up to
date. Therefore, those files must be created first. (See Section A.3.)

The file USER_IVALUE_FILES is optional. If it is present, it contains the names of all user-
supplied initial values files.

To facilitate the use of the PDB translator with multiple versions of the AM-1 PDB, you must set up
a directory structure that is similar to the following example:

[root] /IDATABASE/ver_014
/ver_015
The [root] directory may itself be a subdirectory.

The executable program xpdb belongs in the DATABASE directory, and the *.PDB source files go
into the ver_xxx subdirectories, where “xxx” is the PDB version number. As XPDB executes, it
writes the translated PDB files into the ver_xxx subdirectories.
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As it runs, XPDB produces a history file of all operator messages. This file, named PDB_xxx.lIst, is
stored in the same directory as the pdb files produced and may be viewed via the PDOS ‘sf’
command, or printed if desired.

XPDB can also produce a cross-reference listing of all End-ltem Verifier records generated, if you
request such a listing. This file is named VERS_xxx.Ist and is stored in the same directory. The
file contains, for each End-Item Verifier, the mnemonic of the command, the mnemonic of the
telemetry point affected, and (if discrete) the discrete-state ASCII text and associated raw data
value,

Input Output Description

tim_parm_xxx.PDB tlpar.pdb create telemetry nodes
tim_parm_xxx.PDB loc.pdb create location records
tim_dstate xxx.PDB disc.pdb identify discrete telemetry points
cmd_parm_xxx.PDB cmds.pdb create command descriptors

cmd_fixdata_xxx.PDB

cmd_fixdata_xxx.PDB subs.pdb create command submnemonic
cmd_vardata xxx.PDB descriptors

cmd_verify_xxx.PDB vers.pdb create command end-item verifiers
tlpar.pdb
disc.pdb
cmds.pdb

tlpar.pdb ivalue.pdb initial telemetry values
loc.pdb initial_values_xxx.Ist
disc.pdb
tim_rylim_xxx.PDB
tim_calcurve_xxx.PDB
tim_polyconv_xxx.PDB
USER_IVALUE_FILES

Table A-1. MPS PDB Translator Input and Output Files

or (if analog) the analog raw data value to which the telemetry point will be set. You can print the
VERS xxx.lst file or view it via the PDOS ‘sf command.
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A.3 MPS PDB Translator Operation

Before running the PDB translator for the first time, make sure that the VME executable file
attribute is set. The commands to do this are:
cd [root]/DATABASE

sa xpdb, sy

Note: VME memory limitations require that the MPS simulator be shut down hefore
the MPS PDB translator can be run. Also, the PDB translator can be executef only
from the MVME-177 console.

Then invoke the PDB translator with the following command lines:
cd [root]/DATABASE/ver_xxx
.Ixpdb xxx

replacing xxx by the three-digit PDB version number. You will be prompted to enter the version
number if you forget it. As part of its initialization, the program displays the following menu:

These are the PDB file options:

You may select one file or all files:

C = create Command and Submnemonic files

T = create Telemetry Parameter, Location, and Discrete State
files

V = create Command Execution Verification file
| = create Telemetry Parameter Initial Values file
A = create ALL PDB files

X = exit XPDB

Enter selection:

To create the corresponding PDB file, press the letter key for the desired option. You can redisplay
this menu at any time the “Enter selection:” prompt is active by pressing just the Enter key. You
may select only one option each time the prompt is displayed. You may enter the letter options in
either upper or lower case.

The input files shown in Table A-1 must be present in the same directory in order for the conversion
process to work. The output files generated will be saved in the same directory.

Warning: If an output PDB file already exists, it will be overwritten.
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A.4 MPS PDB Initial Telemetry Values

The PDB Translator creates two files: initial_values1st and ivalue.pdb, whexkaxis the
version number of the PDB.

initial_values xxxIst is an ASCII text file that contains the mnemonics and corresponding
values (in decimal and hexadecimal) of all the telemetry parameters that will be set to initial
values. It may be printed, or viewed on a PC screen by any text editor capable of handling
large files.

ivalue.pdb contains the same information in binary form. MPS reads this file during
initialization and uses it to set the telemetry parameters.

MPS uses the following criteria for setting telemetry parameters to an initial value:

Stage 1.
Bi-level (one-bit) parameters are set to zero.
Discrete parameters are set to zero.
Analog parameters are set to the midpoints of their ranges:
For unsigned parameters, all bits except the most significant bit are set to 1.
Signed analog parameters are set to zero.
1750A parameters are set to zero.

Stage 2:

The initial values are refined using information extracted from the PDB Red/Yellow limits
(rylim) file. For each parameter in the rylim file, the initial value is set to the midpoint between
the lower and upper yellow limits. If the limits are in Engineering Units, the midpoint must be
converted to a Raw Data Number. If no conversion equation exists for the midpoint, a new
value is computed that is the lesser of (1) the lower yellow limit plus 1 and (2) the data point
halfway between the lower yellow limit and the midpoint.

Stage 3:

Files of initial values supplied by the user community will be used to supplant or overwrite
values computed in Stages 1 and 2.

A.5 Creating User Initial Values File

After completing stages 1 and 2 of initial value processing, the PDB Translator converts files of
user supplied initial values. This section explains how to generate the user files.

All user file names must be listed in a file named USER_IVALUE_FILES in the same directory as
the PDB source files. The PDB Translator treats each record of USER_IVALUE_FILES as a file
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name and attempts to open that file. The expected format of each record of
USER_IVALUE_FILES is:

» Each record must begin with a valid file name. If the file cannot be found, XPDB prints an
error message and continues with the next record.

* Only one filename is allowed per record.

* File names are limited to 31 characters.

» Case is important. The file name in the record must match the filename exactly.
» Trailing comments must be separated from the file name by an vertical bar (|).

» Lines beginning with or consisting only of comments are allowed but may result in warning
messages at the MVME-177 console.

» The first blank line (or end of file) causes XPDB to terminate user initial value processing.

The content of each user-supplied file must be as follows:
* Records are either comments or data records.
* Any line beginning with an asterisk (*) is a comment and is ignored.
» Completely blank lines are ignored.

» Allinput may be in upper or lower case. XPDB converts all characters to upper case before
doing any searches or comparisons.

» Data records consist of three fields: telemetry mnemonic, data type indicator, and data value.
» Fields are separated by the vertical bar character (|).
» Spaces may be used for readability.

» A trailing comment may be included in a data record by using a vertical bar to separate it
from the data field.

» The data type field is restricted to three 2-character entries. Set the field to EU if the data
type is Engineering Units, DN if the data type is raw data number, and TX if discrete state
text.

» The data field may contain raw data numbers, floating point ‘f' format Engineering Unit
numbers, or discrete state text. This field’s contents must agree with the data type field.

» Raw Data Numbers may be in Hex, Decimal, or Octal. Hex numbers must be preceded by
“0X” and octal numbers must be preceded by 0 (zero). Decimal numbers can start with any
decimal digit except zero.

» Discrete state text is limited to 16 characters, the same length as in the tim_dstate_xxx.PDB
file.
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» For 1750A parameters, the Type field must be “EU” and the number must be entered in
Floating Point ‘f’ format.

The following is an example of the comment format and each of the three types of data record:

*

* Filename: sample_ivalues

* Example user initial value file

*

AST_TR_T _TELESCOP |EU| 22.025

AST BR_C A ON_OFF |dn| O | Zero means ON!
AST_SR_V_BAND1_GAIN | TX| NOR
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Appendix B — Modeling Data Base Generator for MPS

B.1 Operation

B.1.1 Introduction

This document gives usage instructions for and the formats of the input files for the offline MPS
Orbit Modeling database generator, named xmdb. This document does not describe how the online
modeling engine works; that information may be obtained from the MPS design document.

For performance reasons, all online telemetry modeling is done in Raw Data Numbers (DN). The
offline modeling database generator converts user modeling information to internal format and
converts to DN information supplied in Engineering Units (EU).

Note: VME memory limitations require that the MPS simulator be shut down hefore
the modeling data base generator can be run. Also, the modeling data base generator
can be executed only from the MVME-177 console.

B.1.2 Usage

You must supply six files to describe the modeling data base completely. Three of these —
Algorithms, Table Models, and Telemetry Model Parameters — you create via the input file format
instructions given below.

The Telemetry Model Parameters file contains the mnemonics of, and ancillary information for, all
of the telemetry parameters to be modeled. The Algorithm file and the Table Model file contain
information that xmdb and the online modeling function use to determine new telemetry parameter
values.

The input files must be created before xmdb may be invoked. Use any flat ASCII text editor (MS-
DOS Editor, Notepad, PC-Write, vi, SimpleText, etc.) to create the files.

Additionally, xmdb requires three other files, which are created elsewhere. The first is tlpar.pdb,

the telemetry parameters description file created by the MPS offline Project Database (PDB)
Translator, xpdb. The other two are the PDB source files, tim_calcurve xxx.PDB and
tim_polyconv_xxx.PDB. (“xxx” stands for the PDB version number.) These three files must be up
to date and consistent with each other. The xmdb software uses tlpar.pdb to check the consistency
of telemetry parameters supplied. It obtains the conversion types and equation coefficients from the
two PDB source files for conversion to DN from EU.
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Table B-1 gives the input file name required for each of the three files that you will generate for
modeling. The “yyy” in the file names stands for the modeling database version number, assigned
by you and distinct from the Project Data Base version number. The modeling database version
number, which can be one to three alphanumeric characters and is included as the first record of the
output files, has the purpose of ensuring that the correct versions of files are sent to the online
modeling task. If modeling database file version numbers do not match, the online modeling task
will warn you and will use the files anyway. The corresponding output file names are also shown.

input filename action performed by xmdb output filename

mdl_tim_yyy.inp create orbit modeling telemetry md|_tim.mdb
parameters

mdl_algs yyy.inp create algorithms md|_algs.mdb

md| tables yyy.inp | create tables md|_tbls.mdH

Table B-1. Modeling Data Base Generator Files and File Names

Because of the requirement to share PDB files with the PDB Translator, the Modeling Data Base
Generator and its input files must reside in the same directories as the PDB Translator (see
Appendix A, Section A.2). The executable xmdb program must be in the DATABASE directory,
and the *.inp files must be in the ver_xxx subdirectory of that, where “xxx” is the appropriate
version of the PDB. You may place as many sets of modeling input files as you like in each
subdirectory; each set must have a distinct modeling data base version number.

Before running the Modeling Data Base Generator for the first time, make sure that the VME
executable file attribute is set. The commands to do this are as follows:

cd [root]/DATABASE

sa xmdb,sy

Then invoke the Modeling Data Base Generator with the following command lines:
cd [root]/DATABASE/ver_xxx
..Ixmdb

The xmdb software begins by displaying a greeting that gives its own version number and the
current time. This statement has the following format:

"Modeling Database Generator for AM-1, V<current version>, Time: <current time and date>"

Next, xmdb asks you to enter the one- to three-character version number (yyy) of the modeling data
base. Then it asks you to enter the version number of the current PDB files.
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As xmdb executes, status messages (information, warnings, and errors) appear on the display.
These messages are all saved in the file “mdb_yyy.Ist” (where yyy is the Modeling Data Base
version number). This file is in ASCII format, and you may view or print it with any ASCII text
handling software.

In addition, xmdb generates tables of data values when it is computing algorithms in EUs and also
when it is converting tables from EUs to raw data units. To give you the option to save these values
in ASCII format for viewing or printing, xmdb asks “Do you wish to save values generated by

xmdb? [y/n (Default n)]”. To save the values, press the “y” key. (Caution: any previous version of
the values in ASCII format will be replaced by the current file.) If you do not want to save the
values, press either the “n” key or the “return” key.

B.2 Input File Format

B.2.1. General Information

All records of all files will have the following attributes:
» records are variable length
» record type numbers (see below) must be present for synchronization purposes
» the fields within records are variable length
» fields are separated by the vertical OR-bar (])
* comment records have an asterisk in column 1

» totally blank records are treated as comments

Some notes about these attributes:

Although there is no restriction on record length, it is a good idea to keep input records short
enough to be viewed easily on a computer monitor.

All fields must be present, even if they are unused. Unused fields should contain a zero or a
space, depending on their type.

The use of an asterisk to designate comment records allows for a header of indeterminate
length, as well as sufficient comments to describe the data adequately.

A field may contain spaces. If it does, proper justification (see below) must be observed.

The table model and telemetry model files each require multiple records to describe an
entry.

A description of the field contents follows.
Comment: A comment record contains printable ASCII characters and spaces.

Alpha: An alpha field contains alphanumeric data, including underscores. Entries
must be left-justified.
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Numeric: A numeric field contains either integer or floating point numbers. Entries
must be right-justified.

Integer: An integer field contains integer numbers. If the allowed data values are
restricted, they will be described in the notes for the appropriate entry.

Float: The format of a floating point entry is [-Jdddd.dddd. (This corresponds to the
C-language printf ‘f’ format.) Use as many decimal and fractional digits as
necessary to define the quantity, up to the maximum field size.

The following sections contain detailed descriptions of the file layouts. Notes describe allowed
entries, restrictions, and relationships with other fields.

B.2.2 Orbit Modeling

The Orbit Modeling function requires a Telemetry Model Parameter file, a Table Model file, and an
Algorithm file.

The Telemetry Model Parameters file is the main, or controlling, file for Orbit Modeling. It
contains the names and descriptions of all telemetry parameters to be modeled on an orbit basis.
Fields in this file define whether the initial modeling type is to be Static, Table, or Algorithm
modeling. Other fields in the Telemetry Model Parameter file identify the particular table or
algorithm to be used.

NOTE

If the conversion equation coefficients of a telemetry parameter are controlled by a
switch mnemonic, that switch mnemonic must also be included in the modeling
input files, if for no other reason than to provide data values for the offline database
generator to use when converting the subject telemetry parameter from EU to DN.

There must be one entry in the Telemetry Model Parameter file for every telemetry parameter to be
modeled on an orbit basis. There are two initial modeling type entries, Day Model (sunlight) and
Night Model (eclipse). If either of the initial modeling types is Table, there must be an entry in the
Table Model file. If either of the initial modeling types is Algorithm, there must be an entry in the
Algorithm file.

The Table Model and Algorithm files may contain additional entries. These additional entries, if
present, may be used as additional modeling types for any telemetry parameter included in the
parameters file. Itis also possible to use the same Table Model or Algorithm entry to model
multiple telemetry parameters. Although there is no restriction on the use of any table or algorithm
with any telemetry point to be modeled, it is advisable to use only those files that have been
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designed for use with the telemetry point under consideration. See the section on online modeling
for more information.

The MPS orbit modeling engine allows each telemetry parameter to be modeled two ways: Night
and Day. These designations refer to the spacecraft state of being in or out of solar eclipse. Many
telemetry parameters (example: Battery Discharge, Solar Array Current, etc.) have different
characteristics depending upon the point of the orbit. e.g. a parameter may be more accurately
modeled using a static value during the Night portion of the orbit and as a trigonometric function
during the Day portion.

B.2.2.1 Telemetry Model Parameter File

The Telemetry Model Parameter file defines all of the telemetry parameters that can be affected by
the Orbit modeling task. It also describes, through pointers into the Table Model and Algorithm
files, the way(s) in which the telemetry parameters may be affected.

A combination of four types of records are necessary to describe a telemetry parameter. There must
be one of each record for every parameter.

Record type #1.:

field number | field name field type | maximum field width (bytes)
1 record type Integer 1

2 telemetry mnemonic name Alpha 22

3 noise status Alpha 1

4 update interval Integer 3

5 storage type Alpha 1

Table B-2. Telemetry Model Parameter File Format, Record Type 1

Notes: 1. Field 1 must contain the number 1.

2. The telemetry mnemonic name must be identical to the telemetry mnemonic in the
Project Data Base (PDB).

3. Gaussian Noise modeling. Allowable values are Y and N.

If noise modeling is turned on, a random number is calculated at each update and added
to the new data value. This number is conditioned to be within certain limits through the
use of a mathematical function. The standard deviation (see record type 3, field 4) is
used as a fractional multiplier to further restrict the noise value.
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4. This field is defined as the number of seconds between updates. The allowable values
are 1 to 999.

5. This field signals the database generator to convert the data values in records 2 and 3 to
Raw Data from Engineering Units. The allowable values for this field are “R” (leave as
raw) and “E” (convert to EU).

Record Type #2 — Day Model fields:

field number | field name field type maximum field width (bytes)
1 record type Integer 1

2 initial Day Model type Alpha 4

3 DN/EU indicator Alpha 2

4 Day static value Float 19

5 Day table/alg. name Alpha 30

Table B-3.  Telemetry Model Parameter File Format, Record Type 2

Record Type #3 — Night Model fields:

field number | field name field type maximum field width (bytes)
1 record type Integer 1

2 initial Night Model type Alpha 4

3 DN/EU indicator Alpha 2

4 Night static value Float 19

5 Night table/alg. name Alpha 30

Table B-4. Telemetry Model Parameter File Format, Record Type 3

The following notes apply to record types 2 and 3:
1. Field 1 must contain the number 2 or 3, as appropriate.

2. The allowable values for field 2 are 'STAT' for Static, "TBL' for Table, and 'ALG' for
Algorithm.

If field 2 is "STAT" then field 4 contains the static value and field 5 should contain a
single ASCII space.
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If field 2 is "TBL" or "ALG" then field 4 should contain a single ASCII zero and field 5
must contain the Table or Algorithm name, as appropriate. This name must match the
contents of field 2 of the record in the Table Model or Algorithm file.

3. Field 3 must contain either of the ASCII strings “DN” or “EU”. “EU” indicates that the
static value in field 4 must be converted from Engineering Units to Raw Data Numbers.

Record type #4:

field number | field name field type maximum field width (bytes)
1 record type Integer 1

2 minimum value usage flagy ASCII 1

3 DN/EU indicator ASCII 2

4 minimum Float 19

5 maximum value usage flag  ASCII 1

6 DN/EU indicator ASCII 2

7 maximum Float 19

8 standard deviation Float 6

Table B-5. Telemetry Model Parameter File Format, Record Type 4

Notes: 1. Field 1 must contain the number 4.

2. Fields 2 and 5 contain usage flags indicating whether the minimum and maximum
allowed data values are to be used by the online modeling task. A value of “T” indicates
that modeling is to test for the current value exceeding the minimum (or maximum)
limit. A value of “N” means don't test.

3. Fields 3 and 6 contain conversion indicators for the minimum and maximum allowed
data values, respectively. If the field contains “EU”, this indicates that the respective
value is in Engineering Units and must be converted to DN. A value of “DN” means
that the data value is not to be converted.

4. Fields 4 and 7 contain the minimum and maximum allowed data values, respectively. If
a field is unused, it must contain a single zero.

5. When the addition of Gaussian noise is enabled in the online modeling task, the standard
deviation (Field 8) is used as a fractional multiplier. The entry is interpreted as a
percent. The allowable values are 0.0001 to 99.999. If this is unused, Field 8 should
contain a single zero. (A single zero is interpreted as a divisor of one.)
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Example: A telemetry parameter description for Orbit modeling.

1TLM_1 |Y| 5
2|TBL | 0] |TABL_1
3|STAT |EU| 2.005

4|N| |0JU|EU| 100.0| 0.05

This example shows that telemetry point TLM_1 has:

(inrecord 1) Gaussian noise modeling enabled
an update every 5 seconds
maintains the data as Raw telemetry values
(inrecord 2) TABL_1 is used for Day modeling; the Static Modeling fields are blank

(in record 3) Night Modeling is via a static value in Engineering Units (it must be
converted)

(in record 4) there is no lower data value limit
the high data value limit is 100.0
the standard deviation is 0.0005

B.2.2.2 Algorithm File

The entries of the Algorithm file are used to define the characteristics of the algorithms used to
model telemetry parameters. In algorithm modeling, a mathematical equation is used to define the
behavior of the telemetry point as time passes. The allowed algorithm modeling equations are sine,
cosine, exponential, and ramp. The format of the equations is as follows:

SIN= a+b*sin(c*t)

COS= a+b*cos(c*t)

EXP= a+(b*exp(c*t)
RAMP = a+(b*t)

where t is time in seconds since the beginning of the orbit.

85



The Sine and Cosine functions are calculated in radians. If the coefficient C is on the order of 2
radians, these functions will cycle through all possible values approximately once every six
seconds. To make the cycle slower, C must contain an appropriate divisor.

When the Exponential function is used, C must be kept quite small to keep the conversion process
from becoming compute-bound. If the function is being entered in EU, a suggested starting point
for Cis 0.001. If the function is being entered in Raw Data, choose C such that the following

equation is satisfied:
2**(k-1) < exp (c * 5940)

where ** indicates “to the power of” and k is the telemetry parameter size in bits.

Each algorithm has one record in the data base. This record has the following structure:

field number | field name field type maximum field width (bytes)
1 telemetry mnemonic Alpha 22

2 algorithm name Alpha 30

3 algorithm type Alpha 4

4 DN/EU indicator Alpha 2

5 coefficient A Float 19

6 coefficient B Float 19

7 coefficient C Float 19

Table B-6.  Algorithm File Format

Notes:

1. Field 1 must contain the telemetry mnemonic with which this algorithm is initially
associated. Since only one record is required, the record type field is unnecessary and

has been omitted.
2. The allowable entries for field 3 are 'SIN', 'COS', 'EXP', & 'RAMP".

3. The allowable entries for field 4 are “EU” and “DN". If “EU” is entered, the generator
must work the equation for one orbit’s worth of data using the coefficients given, then
convert the results to Raw Data Numbers. If it is “DN”, no conversion is needed.

4. Field 5 contains coefficient A of the mathematical equation, field 6 contains coefficient
B, and field 7 contains coefficient C.
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Coefficient C is not used for the RAMP model. It may either be set to zero or be
omitted.

Example:
TLM_1 |ALG_1 |SIN|EU| 1.0] 2.0] 3.0

defines the algorithm ALG_1 as being of type sine associated with telemetry point TLM_1
and defines the equation as being

y=1.0+2.0*sin (3.0 *t)in EU.
B.2.2.3 Table Model File

The entries of the Table Model file are used to define the characteristics of the tables used to model
telemetry parameters. Two types of records are necessary to describe a table model: one copy of
record type 1, and as many iterations of record type 2 as there are data points, as defined by field 4
of record 1 (length.)

The Table modeling software of the online modeling function performs an update once per second.
If there is no table entry for the exact time of the update, the software interpolates between the
nearest two data points. Furthermore, it will extrapolate to data values before the beginning and
after the end of the table if necessary. Thus, it is not necessary to create every table to cover an
entire orbit for every telemetry parameter. However, every table must have at least two data points.

Record type #1. table header

field number | field name field type maximum field width (bytes)
1 record type Integer 1

2 table name Alpha 30

3 telemetry parameter Alpha 22

4 length Integer 4

5 DN/EU indicator Alpha 2

Table B-7.  Table Model File Format, Record Type 1

Notes:
1. Field 1 must contain the number 1.

2. Field 4 is the number of data points (the number of type 2 records) that follow. Values
allowed are 1 to 9999.
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3. The allowable values in field 5 are “EU” and “DN”. If field 5 contains the string “EU”,
all of the type 2 records that follow are assumed to contain values in EU, which must be
converted.

Record type #2: data values

field number | field name field type maximum field width (bytes)
1 record type Integer 1
2 time Integer 10
3 data Float 19

Table B-8. Table Model File Format, Record Type 2

There must be one type 2 record for each data point.

Notes: 1. Field 1 must contain the number 2.

2. Field 2 contains the time, in seconds, since the beginning of the orbit. The contents of
this field are unsigned and must be 0 to 5940. (Do not enter commas.)

3. The data value in field 3 must match the storage type (Raw Data or Engineering Units)
identified in field 5 of the table descriptor record (Type 1.)

Example:
1|TABL_1 |TLM_2|3|DN
2| 0] 10
2| 1100| 25
2| 1500| 26
2| 1700| 31

This example defines table TABL 1 as having four data points that are already in Raw Data
Numbers. It is initially associated with telemetry point TLM_2.

B.3 Messages

All of the informational, warning, and error messages produced by xmdb are reproduced below.
Most of the messages are self-explanatory. An explanation is provided in italics wherever it was
felt that more information is necessary. Some of the messages are displayed in multiple lines to
ensure that telemetry mnemonics and table or algorithm names appear on the screen. The second
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and succeeding lines of multi-line messages are indented. Text within angle brackets (“< >*
describes the contents of a variable field that is filled in with data when the message is generated.

The messages are listed here in alphabetical order to facilitate locating a message. The bold letter
before each message designates the severity of the message, as follows:

F Fatal Error. xmdb will quit.
E Severe Error. The parameter, algorithm, or table will be dropped, but xmdb will not quit.

W Warning. Disallowed value in input record. The parameter, algorithm, or table may be
dropped.

| Informational.

| <table name | <iIm mnemoni& | Jength™>

First entry in mdl_tables_yyy.Ist for a table being converted from EU to DN or being
generated in EU from an algorithm.

| <time> <value in EB> => <alue in DN>
Data entry in mdl_tables_yyy.Ist for a table being converted from EU to DN.
| <time> <EU value>

Data entry in mdl_tables_yyy.Ist for a table being generated in EU from an
algorithm.

| All data values generated were saved in mdb_tables.Ist

| All data values generated will be saved in mdb_tables.|Ist
| All msgs were saved infiename>

| All msgs will be saved infitename>

| Algorithms database created.
Read %> records; wrote s> algorithms; createdks EU tables

| (birge_vieta) Evaluated value of polynomial mtefim value>

W (birge_vieta) non-convergence\f(x) sriginal value>
f'(X) = <interim value>

| Calibration curve file read complete. Reac «ecords.
Discarded &> records.

E Cannot convert tabletable name for mnemonic ¢m mnemonie to Raw Data
There are NO coefficients in tim_calcurve!
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E Cannot convert maximum fortis mnemonie> to DN
Mnemonic has NO coefficients in tim_calcurve

E Cannot convert minimum fortisa mnemonie to DN
Mnemonic has NO coefficients in tim_calcurve

| Converted tables being saved in print file.

| Converting max and min limits to EU foti mnemonie

| Converting table table name to raw data

F Could not allocate enough memory for telemetry coefficients

F Could not calloc memory in md_convert_to_raw

F Could not open input file i param filename of telemetry nodes to model.
W Could not open the statistics print file

| Could not open the table output save file

E Could not open sble filename

| Data values being saved in print file.

This message indicates that the operator has requested saving of internally
generated EU and DN values in the md|_tables_yyy.lst file.

| <k> data points converted
| End table input; readn= tables from a total ofk> records
W Error: invalid record type (valid record types are 1 or 2)
<input echoed heke
The table record read has an illegal value in the record type field.

E Error: day model type must be STAT, TBL, or ALG
<input echoed heke

The telemetry parameter has been dropped.
There is a corresponding Night Model message.

E Error in noise status field:
<input echoed heke

The noise status field of a type 1 telemetry record contained a character other than
‘Y! or ‘Ni

W (eux_polynomial_f) Floating point value overflow
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During EU to DN conversion the intermediate result became too large to fit into a
long double variable. This indicates non-convergence.

E (eux_polynomial_f) NULL coefficient list
No coefficients were supplied for an EU to DN conversion.

W For the mnemonict mnemonie at time <ime>
no switch node limits bracket the current data valwelfsin EU>)
Data value being set to zero.

| For tim param #m mnemonie,
converted day model static value iaike>(DN)

| For tim param #m mnemonie,
converted night model static value isate> (DN)

These two messages go into mdl_tables_yyy.Ist if the operator has requested saving
of messages.

E Group number (=) for mnemonic not in poly equation listtirkmnemoni& discarded

The record read from tim_calcurve_xxx.PDB has an equation number that was not
in tim_polyconv_xxx.PDB.

E lllegal entry in DN/EU indicator field:
<input echoed heke
Algorithm Dropped

E Illegal or unrecognizable input in maximum limit DN/EU indicator
<input echoed heke
Telemetry node dropped

The EU to DN conversion indicator for the maximum value of a type 4 telemetry
record contains unrecognizable information.

W lllegal or unrecognizable input in maximum value usage flag
<input echoed heke

The maximum value usage flag field of a type 4 telemetry record has unrecognizable
contents. The maximum value will not be tested online.

E lllegal or unrecognizable input in minimum limit DN/EU indicator
<input echoed heke
Telemetry node dropped

The EU to DN conversion indicator for the minimum value of a type 4 telemetry
record contains unrecognizable information.
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W lllegal or unrecognizable input in minimum value usage flag
<input echode here

The minimum value usage flag field of a type 4 telemetry record has unrecognizable
contents. The minimum value will not be tested online.

| Input and conversion complete; writing output files
W Input eu /€U value>/ can't extrapolate the raw value

W Input value /€U value>/ outside calibration curve,
polynomial degenerates to a constarmy <alue>)

E md_alg: Could not operfikname>

W Mnemonic €m mnemoni& has no roots for valueeg value>
Value will be set to zero.

E Mnemonic €fm mnemoni&
associated with Algorithmatgorithm_name
is not in models database!
Algorithm Dropped.

| Modeling Database Generator for AM-1, ssion number, Time: <urrent time & date
W Modeling Database Version must be 1-3 alphanumerics.

E None or too many coefficients availablet ¢oeffs>)

E No tim node for calcurve mnemonidrsmnemonie>; record discarded.

A record has been read from the tim_calcurve_xxx.PDB file which has no
corresponding entry in the PDB file generated from tim_parm_xxx.PDB.

W PDB Version must be 1-3 alphanumerics.
| Please enter the Modeling Database version number:
| Please enter the PDB version number:

W Polynomial degenerates to a constamvalue>)
for any raw telemetry value

E Premature ending of algorithm input line; algorithm dropped
<input echoed heke

E Premature ending of table record type 1; table dropped!
<input echoed heke

W Premature ending of table record type 2; data point dropped!
<input echoed heke
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E Premature ending of tim rec type 1; tlm node dropped
<input echoed here

E Premature ending of tim rec type 2; tlm node dropped
<input echoed here

E Premature ending of tim rec type 3; tlm node dropped
<input echoed here

E Premature ending of tim rec type 4; tlm node dropped
<input echoed heke

W Previous table had no type 2 records

| Processing the algorithms filefiehame>)

E Ran out of memory in md_work during table allocation
The algorithm will not be converted to DN
E Ran out of memory in md_work during data area allocation
The algorithm will not be converted to DN
Ran out of memory while allocating algorithm space
Ran out of memory while allocating switch mnemonic nodes.
Ran out of memory while allocating table data space.

Ran out of memory while allocating tim models

m m m T T

Ran out of memory while getting a switch node in md_tlm4
The telemetry record has been dropped.
E Ran out of memory while getting table header space.
| Reading and converting the file of telemetry nodes to modeil gsram filename)
| Reading in PDB telemetry records
| Reading Modeling Database Versiamr<and PDB Version k&
| Reading polynomial conversion coefficients from tim_polyconv_xxx.PDB
| Reading the calibration curve file, tim_calcurve_xxx.PDB
| Reading the table models filetdssle filename)
| Read «> TLM node records

<n> is the number of telemetry parameters in the PDB
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W Standard deviation for mnemonién<mnemoni& is out of limits
Standard deviation will be set to zero

| Table <able name
being generated in EU values from Algorithiaigsrithm name
for mnemonic ¢m mnemonie

W Table <able namz had no type 2 records
W Table <able namz had too many or too few type 2 records
E Telemetry model record foris mnemonie does not exist. Table dropped.

| Telemetry parameter model file read complete
<n> records read, k> nodes created.

| The Polynomial Conversion Coefficient file containg «ecords

| The three output file names are: mdl_tim.mdb, mdl_algs.mdb, & mdl_tbls.mdb

E Tlm node €¥m mnemonie requested to model - not in PDB! Node dropped.

E TLM node for mnem #m mnemoni& does not exist. Cannot convert EU to Raw
The telemetry node has been dropped.

E Tlm param: €m mnemoni&
Could not find a switch mnemonic value to match the value entered
Cannot convert Day Model Static Value to Raw Data Numbers
TIm node dropped.

Note: There is a corresponding Night Model Static Value message.

| TLM param <€im mnemoni& has switch mnemonicis mnemoni&
E TLM param €m mnemonie (taken from table same>
Does not have a matching tim node! Table not converted.

E TLM point to model ¥m mnemonie has multiple switch mnemonics:
(<mnemonic> and snnemonic2);
XMDB cannot handle this conditionmsemonic2 discarded

F Unable to allocate memory for telemetry nodes.
F Unable to open file (mdl_tim.mdb) to write telemetry nodes to model!
F Unable to open file (mdl_algs.mdb) to write algorithms!

F Unable to open file (mdl_tbls.mdb) to write tables!
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If any of these three messages are seen, the telemetry parameter, algorithm, AND
table model files will NOT be written to disk.

F Unable to open Poly Conversion Coefficients file, tim_polyconv_xxx.PDB
F Unable to open telemetry file, tlpar.pdb
F Unable to open the Calibration Curve file, tim_calcurve_xxx.PDB

W Unexpected record typer{) on input:
<input echoed heke
expected: &

E Unknown conversion type for mnemonitn<mnemonie; record discarded

The record read from tim_calcurve_xxx.PDB has a conversion type other than
U_3D, U_5D, and U_EXP.

W Unknown record type on input:
<input echoed heke
expected: k>

E Unrecognizable data in algorithm type field:
<input echoed heke
Algorithm Dropped.

W Unrecognizable data in table rec type 1 DN/EU field
<input echoed heke
Will assume no conversion necessary.

E Unrecognized input in DN/EU indicator field
<input echoed heke

The EU to DN conversion indicator of a type 2 or 3 telemetry record contains an
unknown value. The telemetry node has been dropped.

W WARNING:
Converted min/max values overlap in nodes of switch mnemanicwitch mner
Model data conversion from EU to raw may not be accurate!

E Warning - TLM node #m mnemoni& has no conversion coefficients
Can only model in Raw Data Numbers

There was no entry in tim_calcurve_xxx.PDB for this telemetry mnemonic. The
telemetry node has been dropped.

| Wrote <n> telemetry nodes to model
Wrote <> algorithms and > tables
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xmdb has completed successfully. These are the counts of telemetry parameters,
algorithms, and tables available to the online modeling task.

| XMDB generates tables of data values when working algorithms
in Engineering Units, and when converting tables from Engineering
Units to Raw Data Numbers. These values can be saved in an
ASCII print file for visual inspection.
Do you wish to save data values generated by XMDB? [y/n (Default n)]:
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Appendix C — User Commands

C.1 Introduction

MPS accepts two types of user commands. One type works directly on the telemetry and can set
telemetry header fields, change the telemetry rate, or set values for specific telemetry parameters.
The other type lets you enter specific spacecraft commands.

User commands are not case sensitive.

C.2 Telemetry Type User Commands

Table C-1 shows the user commands that work directly on the telemetry.
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Name Meaning and Effect

u_rserrorl_on Turns on Reed-Solomon error control for EDUs transmitted on Chiannel
1 (sets to 1 the R/S flag, item 17, in the EDOS Service Header)

u_rserror2_on | Turns on Reed-Solomon error control for EDUs transmitted on Channel
2

u_rserrorl_off Turns off Reed-Solomon error control for EDUs transmitted on Channel
1 (sets to 0 the R/S flag)

u_rserror2_off Turns off Reed-Solomon error control for EDUs transmitted on Channel

2

u_ratel 1k Sets the data rate on channel 1 to 1000 bps (EDOS sim mode only)
u_ratel 16k Sets the data rate on channel 1 to 16000 bps (EDOS sim mode only)
u_ratel 32k Sets the data rate on channel 1 to 32000 bps (EDOS sim mode only)
u_rate2 1k Sets the data rate on channel 2 to 1000 bps (EDOS sim mode only)
u_rate2 16k Sets the data rate on channel 2 to 16000 bps (EDOS sim mode only)
u_rate2 32k Sets the data rate on channel 2 to 32000 bps (EDOS sim mode only)
u_pbvcid_1 Sets the VCID to 1 (in the EDOS Service Header)

u_pbvcid 11 Sets the VCID to 11 (hexadecimal “B”)

u_setreplay_on | Turns on replay (sets the replay flag to 1 in the VCDU header)

u_setreplay_off | Turns off replay (sets the replay flag to 0 in the VCDU header)

u_setl750 Allows you to set 1750A data points in the telemetry stream.

Table C-1  Telemetry-Type User Commands

All telemetry-type commands except u_set1750 use only the command name, with no arguments.
The following paragraphs present the syntax and semantics of the u_set1750 command.

Syntax: u_setl750, <parameter name>, <value>
where

<parameter name> is the mnemonic name of the 1750A telemetry parameter whose value is
to be assigned

<value> is the value to be assigned to that parameter
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You may include spaces before an argument, but not before a comma.

The value must be an integer or real number in either decimal or scientific notation. Specifically,
<value> is of the form [sign] <d> [(d)][.][(d)][e|E[sign]d[d[d]]], where “sign” is a plus or minus

sign, “d” is a decimal digit, and “e” and “E” are the lower- and upper-case letter “e.” Components
in brackets are optional; those in parentheses may be repeated zero or more times.

C.3 Command Type User Commands

The other type of user command enables you to enter spacecraft commands:

CMD:[spacecraft command] — Builds the specified spacecraft command.

The CMD user command has two formats:

 CMD:<mnemonic> — any valid spacecraft command mnemonic from the project data base
(PDB). When this format is entered, MPS constructs the command with default values for
any variables. If you enter an invalid mnemonic, the error message “Unknown command
[mnemonic] entered” appears in the status log area of the main MPS window. The angle
brackets are required for this format.

o CMD:xxxx,XxXxX,...,xxxx — four-digit hexadecimal numbers representing the Destination,
the Descriptor, and zero to eight data words. (Commas and leading zeroes are required.) If
you enter incorrect syntax, the error message “Format mismatch in user command” appears
in the status log area of the MPS main window. If MPS cannot match your specified
Destination and Descriptor to any commands in the PDB, the error message “Command
UNKNOWN [xxxx,xxxx] received” appears in the status log area.
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Appendix D — Scenario File Converter

D.1 Introduction

The Scenario File Converter utility, referred to as xscn, converts MPS scenario files from a user-
friendly input format to the format expected by the MPS GUI. xscn has the following capabilities:

» converting numbers in Engineering Units (EU) to Raw Data Numbers (DN)

» accepting DN input in Hex, Decimal, and Octal and converting it to Decimal

» accepting Discrete State Text and locating the text in the telemetry node to get the
corresponding DN number

xscn runs on the MPS MVME-177 so that it can take advantage of the Project Data Base (PDB)
files created by xpdb, the PDB Translator utility (which converts PDB source files into a format
readable by MPS). Section D.2 gives instructions on how to run xscn, Section D.3 describes the
input file record formats, and Section D.4 details the capabilities and limitations of xscn.

Xscn is best used within a directory structure like that shown below, where the PDB source and
translated files are in subdirectories “ver_14", etc.:

[root] /ACPT
/PDB14
/PDB15
IDATABASE /ver_14
Iver_15

xscn should reside in the DATABASE directory so that it may be run from any subdirectory. The
following preconditions must be met:
» xscn requires translated PDB files. The PDB Translator, xpdb, must be run first (at some
time in the past) so that a consistent set of PDB files are present. Instructions for running
xpdb are contained in Appendix A.

» xscn also requires the PDB source files tim_calcurve_xxx.PDB and
tim_polyconv_xxx.PDB, where xxx is the version identifier of the PDB.

Note: VME memory limitations require that the MPS simulator be shut down hefore
the scenario file converter utility can be run. Also, this utility can be executed |only
from the MVME-177 console.
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D.2 Using xscn

Before running xscn, create the scenario source files using any text editor. See Section D.3 for
instructions on creating scenario source files.

After creating the scenario source file(s), place them in the MPS MVME-177 subdirectory
containing the desired PDB version (/DATABASE /ver_14, for example.) If another computer was
used to create the source files, use ftp in ASCIlI mode to copy them to the MVME-177.

Next, from the MVME-177 console, change your directory (“cd”) to the subdirectory containing the
scenario source files. Invoke xscn, which is in the parent directory, by entering

..Ixscn

xscn first asks for the PDB version number. This is the last one-to-three characters of the PDB
source file names. For example, if PDB version 14 is being used, the PDB file names are like
“tim_polyconv_014.PDB” and “014” should be entered.

As it runs, xscn prints informational and error messages to the MVME-177 console. Every message
sent to the console is saved in an ASCII disk file named SCN_MESSAGES.LST.

Because of reused code, some warning messages may not be sent to thelconsole.
ALL warning messages are saved in the SCN_MESSAGES.LST file.

After xscn terminates, SCN_MESSAGES.LST may be viewed via the “sf” command, or printed.

xscn initializes local copies of the telemetry parameter nodes. This involves reading in certain
translated PDB files as well as the source files tim_polyconv_xxx.PDB and tim_calcurve xxx.PDB.
Initialization takes approximately two minutes. A number of informational messages will be
printed during this time.

After initialization is complete, xscn begins prompting for scenario source file names. Every time

the prompt appears, enter one file name exactly as it appears in the directory. When xscn receives a
valid file name it processes that file, creating an output file named from the input file name with the
extension “.scn” added. The length of input file names is limited to 27 characters. After completely
converting the file, xscn asks for another file name.

To exit, press the Return key in response to the file name prompt. To keep you from accidentally
exiting xscn before you want to, xscn prompts you to press Return again if you really want to exit,
or enter a file name if you don't.

Additionally, if you misspell a file name, xscn displays a message informing you that it could not
find the file, and it prompts for another file name. If you notice a misspelling before pressing the
Return key, use the BACKSPACE or PRINT key to erase the incorrect character(s), then retype the
name.
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After the file translation is complete, use ftp in ASCII mode to copy the output file(s) to the desired
directory on the MVME-187 computer.

D.3 Source File Format

Xscn accepts three source record types.

Comment Record

Comment records either begin with an asterisk (these may contain any ASCII characters) or are
completely blank. Comment records are not passed to the output file.

Data Record 1

Data record 1 is the main record. It resembles the original format scenario file record but with the
addition of “data type” and optional comment fields and a vertical bar. The format of this record is:

<time><space><mnemonic><comma><data type><bar><value>{<space{<bar><comment>}>}

» data type is the ASCII characters DN, EU, or TX
» the data value must be separated from the type field by a vertical bar (|)

» everything within the curly brackets ({}) is optional comment. Leading spaces are optional.
The comment text must be preceded by a vertical bar. The curly brackets are for illustration
purposes and are not part of the syntax.

» if the data type is TX, the telemetry point must be Discrete type and the data value is
expected to be ASCII text that matches the text of one of the discrete records in
tim_dstate_xxx.PDB for that telemetry point, except for case. If no matching text is found,
an error message is displayed and the input record is discarded.

» if the data type is EU, the data value is expected to be in floating point ‘f’ format.
Examples: 2.25, 1.25e10.

» if the data type is DN, the Raw data value may be in Hex, Decimal, or Octal. Hex numbers
must be preceded by “0X” whereas octal numbers must be preceded by “0” (zero). Decimal
numbers may begin with any decimal digit except zero.

Any errors detected will cause an explanatory message to be sent to the operator, and the input
record will be discarded.

Examples of all three types of Data Record 1 follow:
000:00:00:00 AST_SR_V_PTG_ANGLE,EU|28.5 | optional comment
000:00:00:05 com_ir_cxt_swtch,TX|Enabled
000:00:00:10 GNC_SR_ST_HKRY1, DN|0Ox2A
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Data Record 2 Original Format

It has been recognized that users may want to enhance existing scenario files without reformatting
all of the records of the original file. An “original format” record has the following layout:

<time><space><mnemonic><comma><value>

This record format is identical to that originally designed for scenario files to be processed directly

by the MPS GUI, and is identical to xscn output records. The data value must be decimal. When
xscn detects a record with this format, it converts all lower case letters to upper case, then passes the
record to the output file without further processing.

D.4 Capabilities and Limitations

Capabilities
All input may be in upper, lower, or mixed case. xscn converts lower case characters to upper case
before converting the record for output.

xscn can convert multiple input files at each invocation. Enter one file name each time the prompt
appears.

xscn includes a comment record facility similar to that of the User Initial Values File facility of the
PDB Translator (see Section A.5).

As it runs, xscn copies all error and informational messages to a message file. The name of this file
is “SCN_MESSAGES.LST".

Limitations

xscn depends heavily on code reused from the PDB Translator and the Modeling Database
Generator. For this reason, you should check the message file after running xscn, as some error
messages may nhot be displayed to the monitor screen.

Because xscn appends the characters “.scn” to the input file name, file names are limited to 27
characters.

xscn cannot convert data values for 1750A parameters. This is because the MPS GUI scenatrio file
processing sends data values to the MPS via the Telemetry Packet Configuration logic. 1750A
parameter values can be changed only via User Command (see Section C.1).
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Appendix E — MPS EU to Raw Data Converter

E.1 Introduction

The Engineering Unit (EU) to Raw Data Conversion utility, referred to as xdcu, accepts EU
numbers in floating point format from the MVME-177 console and returns the corresponding Raw
Data Number in decimal and Hex. xdcu runs on the MPS MVME-177 so that it can take advantage
of the Project Data Base (PDB) files created by xpdb, the PDB Translator utility. (xpdb converts
PDB source files into a format readable by the MPS; see Appendix A.)

Section E.2 gives the xdcu operating instructions, and Section E.3 describes limitations.

xdcu is best used within a directory structure like that shown below, where the PDB source and
translated files are in subdirectories “ver_14", etc.

[root] IACPT
/PDB14
/PDB15
IDATABASE /ver_14
/ver_15

xdcu should reside in the DATABASE directory so that it may be run from any subdirectory. The
following preconditions must be met:

» xdcu requires translated PDB files. The PDB Translator, xpdb, must be run first (at any
time beforehand) so that a consistent set of PDB files is present. (See Appendix A.)

» xdcu also requires the PDB source files tim_calcurve_xxx.PDB and
tim_polyconv_xxx.PDB, where xxx is the version identifier of the PDB.

Note: VME memory limitations require that the MPS simulator be shut down hefore
the EU to Raw Data Conversion utility can be run. Also, this utility can be executed
only from the MVME-177 console.

E.2 Operation

From the MVME-177 console, change the directory (“cd”) to the subdirectory containing the
desired version of the translated and source PDB files. Invoke xdcu, which is in the parent
directory, by entering

..Ixdcu
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xdcu will first ask for the PDB version number. This is the last one-to-three characters of the PDB
source filenames — i.e., if PDB version 14 is being used, the PDB filenames will be like
“tim_polyconv_014.PDB” and “014” should be entered.

As it runs, xdcu prints informational and error messages to the MVME-177 console. Every
message sent to the console is saved in an ASCII disk file named RAW_NUMBERS.LST.

Because of reused code, some warning messages may not be sent to the|console.
ALL warning messages are saved in the RAW_NUMBERS.LST file.

After xdcu terminates, you may print the RAW_NUMBERS.LST file or view it via the “sf’
command.

xdcu initializes local copies of the telemetry parameter nodes. This involves reading in certain
translated PDB files as well as the source files tim_polyconv_xxx.PDB and tim_calcurve xxx.PDB.
Initialization takes approximately two minutes. A number of informational messages will be
printed during this time.

After initialization is complete xdcu begins prompting for operator entry. Each entry consists of a
telemetry mnemonic and one or more EU values. You may enter a single value to be converted, or

a number of values separated by commas. You may also request that xdcu convert a range of values
by entering a lower and upper bound separated by the “greater than” (>) symbol. The general

syntax of the entries expected by xdcu is shown below. The colon after the mnemonic is required,

as are the commas when more than one value is entered, and the “greater than” symbol when a
range is entered. Spaces may be entered between the mnemonic and value and between values to
improve readability.

mnemonic: value, value, value, ... (up to 80 characters per line)

mnemonic: low value > high value

All EU values and their corresponding Raw Data Numbers are copied to RAW_NUMBERS.LST,
as well as being displayed on the console.

To exit from xdcu, press the Return key twice in response to the prompt.
E.3 Capabilities and Limitations

Capabilities

xdcu converts telemetry data values from EU to Raw Data Numbers. It prints its results in Decimal
and Hexadecimal. The MPS GUI scenario file processor (not the off-line utility, xscn) requires its
input in decimal whereas the Telemetry Packet Configuration screen requires its input in Hex.
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All input may be in upper or lower case. xdcu converts all lower case letters to upper case before
parsing the entry.

When converting a range of numbers, xdcu converts the lower and upper bounds entered by the
operator, then calculates the EU values corresponding to all of the raw numbers between the two
results obtained. This speeds the calculation of a large range of values.

Limitations

xdcu depends heavily on code reused from the PDB Translator and the Modeling Database
Generator. For this reason, it is recommended that the message file, RAW_NUMBERS.LST, be
checked after running xdcu as some error messages may not be displayed to the monitor screen.

When converting a single number, xdcu rounds the result to the nearest integer. If you desire to
know the exact EU value corresponding to a raw data value, use the range mode of xdcu, giving it
endpoints that bracket the desired value.

If the mnemonic entered is Discrete type, EU to raw data conversion does not apply. xdcu will
advise you to look into the tim_dstate_xxx.PDB source file.

Because of code reuse, a limited 1750A parameter value conversion capability has been included.
xdcu converts floating point numbers to 1750A format and prints the result in hexadecimal. It does
not handle a range of values. If a range is requested, the endpoints (only) will be converted.
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Abbreviations and Acronyms

APID application process identifier

ASCII American Standard Code for Information Interchange
BER bit error rate

C&DH command and data handling

CADU Channel Access Data Unit

CCSDS Consultative Committee for Space Data Systems
CLCW command link control word

cmd command

CODA Customer Operations Data Accounting

COP command operations procedure

CRC cyclic redundancy check

DRAM dynamic random-access memory

DSN Deep Space Network

EBnet EOSDIS Backbone Network

EDOS EOS Data and Operations System

EDU EDOS Data Unit

EGS EOS Ground System

EOC EOS Operations Center

EOS Earth Observing System

EOSDIS Earth Observing System Data and Information System
ESDIS Earth Sciences Data and Information System
ESH EDOS Service Header

ETS EOSDIS Test System

FOT Flight Operations Team

FSIO Frame Synchronization 1/0

FTP file transfer protocol
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GN Ground Network

GSFC Goddard Space Flight Center

GUI graphical user interface

ICD Interface Control Document

ICW input control word

HK housekeeping

HSIO High Speed Input/Output

LAN local-area network

LRS Low-Rate System (ETS)

MPS Multimode Portable Simulator (ETS)
MVME Motorola Versa Modular Eurocard
OoCw output control word

OMD Operations Management Data
OMDSIM Operations Management Data Simulator
OSF Open Software Foundation

PDB project data base

PSS portable spacecraft simulator

RB rate buffered

RISC reduced-instruction-set computing
RT remote terminal

SCS Spacecraft Contact Session

SN Space Network

TBD to be determined

TDRSS Tracking and Data Relay Satelite System
tim telemetry

UTC Universal Time Coordinated

VCDU Virtual Channel Data Unit

VCID Virtual Channel Identifier

VME Versa Module Eurocard
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WGS Wallops Ground System

xmdb Orbit Modeling Database Generator
xpdb Project Data Base Translator
Xscn Scenario File Converter
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